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rhmitis, atq>ic dermatitis, psoriasis, weight control, ifaeumatoid arthritis, cachexia, crahn*s disease, ulcerative colitis, arthritic craditions 
and other inflanunatory diseases, depression, multi-inforct dementia and AIDS. 



FOR THE PURPOSES OF INFORMATION ONLY 



Codes used to identify States parly to die PCT on the ftont pages of pamphlets publishing international iQ)pIications under the PCT. 



AL 


Albania 


ES 


Spain 


LS 


AM 


Annenia 


Fl 


Finland 


LT 


AT 


Austria 


FR 


France 


LU 


AU 


Australia 


GA 


Gabon 


LV 


AZ 


Azerbaijan 


GB 


United Kingdom 


MC 


BA 


Bosnia and ifeizegciviini 


GE 


Georgia 


MD 


BB 


Bmbados 


GH 


flhana 


MG 


BE 


Bc^imn 


GN 


Oninea 


MK 


BF 


Burkina Raso 


GR 






BG 


Bulgaxia 


HU 


HoDgaiy 


ML 


BJ 


Benin 


IB 


beland 


MN 


BR 


Bxazn 


JL 


Israel 


MR 


BY 


Belarus 


IS 


Iceland 


MW 


CA 




IT 


Italy 


MX 


CF 


Central African Republic 


JP 


Japan 


NE 


CG 


Congo 


KE 


Kenya 


NL 


CH 


Switzerland 


KG 


Kyiigyzstan 


NO 


a 


Cdte d'lvoiie 


KP 


Democratic Feopte'a 


NZ 


CM 






Repnblic of Korea 


PL 


CN 


Cluna 


KR 


R^Uic of Korea 


PT 


CU 


Cuba 


KZ 


ICszfllcstsui 


RO 


CZ 


Czech Republic 


LC 


Saint Luda 


RU 


DE 


Cennany 


U 




SD 


DK 


Denmark 


LK 


Sri Lanka 


SE 


EE 


Estonia 


LR 


Liberia 


SG 





SI 


Sloveaia 


Lttboama 


5K 


Slovakia 


lAixenxboDi]g 


SN 


Sen^ 


Latvia 


sz 


Swaziland 


Monaco 


TD 


Chad 


Republic of MdUova 


TG 


Togo 


Madagascar 


TJ 


Tajikittan 


The former Yugoslav 


TM 


TtukniejiistBD 


Republic of Macedonia 


TR 


Turkey 


Mali 


XT 


Trinidad and Trfw^gO 


Mongolia 


UA 


Ukraine 


Mauritania 


UG 


Uganda 


Malawi 


US 


United Slates of America 


Mexico 


UZ 


Uibdcistan 


Niger 


VN 


IHctNam 


Netherlands 


YU 


Yugoslavia 


Norway 


zw 


Zinbabwe 



New Zealand 
Poland 
Portugal 



Russian Fedentwo 



wo 98/45268 



PCT/IB98/00315 



5 NICOTINAMIDE DERIVATIVFS 

Background of the Invention 
Ttiis invention relates to nicotinamide derivatives that are selective inhibitors of 
phosphodiesterase type 4 (PDE4) and the production of tumor necrosins factor (TNF), and as 
such are useful in the treatment of respiratory, allergic, rheumatoid, body weight regulation. 

10 inflammatory and central nen/ous system disorders such as asthma, chronic obstructive 
pulmonary disease, adult respiratory diseases syndrome, shock, fibrosis, pulmonary 
hypersensitivity, allergic rhinitis, atopic dermatitis, psoriasis, weight control, rheumatoid arthritis, 
cachexia. Crohn's disease, ulcerative colitis, arthritic conditions and other inflammatory diseases, 
depression, multi-infarct dementia, and AIDS. 

15 This invention also relates to a method of using such compounds in the treatment of the 

foregoing diseases in mammals, especially humans, and to phannaceuticai compositions 
containing such compounds. 

Since the recognition that cyclic adenosine tri-phosphate (cAMP) is an intracellular 
second messenger, inhibition of the phosphodiesterases has been a target for modulation and, 

20 accordingly, therapeutic inten^ention in a range of disease processes. More recently, distinct 
classes of PDE have been recognized and their selective inhibition has led to improved drug 
therapy. More particularly, it has been recognized that inhibition of PDE4 can lead to inhibition of 
inflammatory mediator release and ainway smooth muscle relaxation. Thus, compounds that 
inhibit PDE4. but which have poor activity against other PDE types, would inhibit the release of 

25 inflammatory mediators and relax ainway smooth muscle without causing cardiovascular effects 
or antiplatelet effects. 

Recent molecular cloning has revealed a complexity and diversity of PDE4 enzymes. 
It is now known that there are four distinct PDE4 isozymes (A, B, C and D), each encoded for 
by a separate gene. Kinetic studies of human recombinant materials suggest that these four 

30 isozymes may differ in their Km's and Vmax's for hydrolysis of cAMP. Analysis of tissue 
distribution of PDE4 mRNAs suggests that each isozyme may be localized in a cell-specific 
pattern. For example, unlike human skeletal muscle human peripheral blood leukocytes do not 
express PDE4C message, and guinea pig eosinophils express predominantly PDE4D 
message. The structural and distribution diversity of PDE4 isozymes offers an opportunity to 

35 discover an isozyme selective inhibitor that blocks the function of inflammatory cells only. 
Using PDE4D isozyme selecth^e inhibitors, we have demonstrated that the PDE4D isozyme 
plays a key role in regulating the activation and degranulation of human eosinophils. In a 
primate model of asthma, PDE4D isozyme selective compounds inhibit antigen-induced 
pulmonary eosinophilia. Therefore, by selectively blocking the D isozyme, PDE4D Inhibitors 

40 exhibit reduced side effects and retain anti-asthmatic (anti-inflammatory) efficacy. 
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Summary of the Invpntiivi 
The present invention relates to a compound of the fomiula 
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or the pharmaceutically acceptable salt thereof, wherein the broken line represents an optional 
double bond; 

nnisOorl; 

nisOor 1; 

oisO, 1,2, 3 or 4; 

pisOor 1; 

qis 0. 1,2 or 3; 

ris 0, 1,2, 3, or 4; 

tisOor 1; 

A is oxygen, >NH or sulfur; 
B is oxygen or NH; 

D is oxygen or NR^ wherein is hydrogen or {Ci-C6)alkyl; 

E is CHa, O. NH or S(0)a wherein a is 0. 1 or 2; 

is hydrogen, (CrC6)alkyl, (C3-C7)cycloaIkyl. (C3-C7)cycloaikenyl, (C6-Cio)aryl. 
bridged(C7-C9)bicycloalkyl or a saturated or unsaturated cyclic or bfcydic (C3-C7)heterocydic 
group; 

wherein said saturated or unsaturated cyclic or bicydic (C3-C7)heterocydic 
group contains from one to four heteroatoms independently selected from the group consisting of 
oxygen, sulfur, nitrogen and NR^ wherein is as defined above; 

wherein said R^ cycloalkyl. cydoalkenyl, cydoalkanone, aryl. bicydoalkyi and 
heterocyclic groups are optionally substituted by one to three substituents independently 
selected from the substituents consisting of halo, cyano, carboxy, amino, nitro. hydroxy, (Cr 
Ce)alkyl. (C,-C6)aikoxy. (C3-C7)cydoalkyl, hydroxy(Ci-C6)alkyl. hydroxy(CrC6)alkylamino, (Cr 
Ce)alkoxy, difluoromethyl, trifluoromethyl. difluoromethoxy, trifluoromethoxy, (Ci-C6)acyl. (C,- 
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5 Cfijacylamino, (Ci^:6)acyloxy. (Ci-Ce)alkylamino. ({Ci^JalkyOaamino, (C,-C6)aikyl-NH-{C=0)-. 
((Ci-C6)alkyl)2-N-{C=0K aminosulfbnyl, (Ci-Celalkylaminosulfonyl, or a saturated or unsaturated 
cyclic or bicyclic (C3-C7) heterocyde; 

wherein said saturated or unsaturated cyclic or bicyclic (C3- 
Crjheterocycie substituents on said cycloalkyi, cydoalkenyl, aryl, bicydoalkyi and heterocydic 

1 0 groups contain from one to four heteroatoms independently selected from the group consisting of 
oxygen, sulfur, nitrogen and NR^ wherein R^ is as defined above, and wherein the heterocydes 
are optionally substituted by one to three substituents independently selected from halo, cyano. 
carboxy. amino, nitro, hydroxy, (C^-CJalkyl, hydroxy(Ci-C6)alkyl, (CrC6)alkoxy, (C,-C6)alkylthlo, 
difiuoromethyl, trifluoromethyl, difluoromethoxy, trifluoromethoxy. (Ci-C6)acyl, (C6-Cio)aryl. (Ci- 

15 C6)acylamino, (CrCglacyloxy. (CrCgjalkylamino, ((CrC6)alkyl)2amino. (CrCejalkylsulfbnyl, 
aminosulfonyl, {Ci-C6)alky'aminosulfonyl, ((Ci-CgjalkyOjaminosulfonyl or (CrCgjheteroaryl; 

wherein said alkyi, alkoxy or cycloalkyi substituents on said R^ 
cycloalkyi, cyctoalkenyl, aryl. bicydoalkyi and heterocydic groups are optionally further 
independently substituted by one to three sub-substituents independently selected from halo, 

20 cyano, carboxy, amino, nitro. hydroxy. (Ci-C6)alkyl, hydroxy(Ci-C6)alkyl. (Ci-C6)alkoxy. (d- 
C6)alkylthio, diHuoromethyl, trifluoromethyl. difluoromethoxy, trifluoromethoxy, (CrC6)acyl, (Ce- 
Cio)aryl. (CrC6)acylamino. (Ci-Ce)acyloxy. {C,-C6}alkylamino. ((Ci-Ce)alkyl)2amino. (Cr 
C6)alkylsulfonyl, aminosulfonyl, (C|-C6)alkyIaminosulf6nyl. ((C,-C6)alkyl)2aminosulfonyl or (Cj- 
C9)heteroaryl; 

25 or said R^ cycloalkyi, cydoalkenyl, aryl, bicydoalkyi and heterocydic groups are 

additionally optionally independently substituted with from one to three substituents of the 
formula 

O 

wherein R^° is hydrogen. {Ci-C6)alkyl. (Cf C6)alkoxy. (C3-C7)cycloalkyl, (C3- 
30 Cyjcydoalkenyl, (Ce-C^ojarylamlno. (Cg-Ciojaryl, bridged(C7-C9)bicydoalkyl or a saturated or 
unsaturated cydic or bicydic (C3-C7)heterocyde: 

wherein said R^° saturated or unsaturated cydic or bicydic (C3- 
Cyjheterocycle contains from one to four heteroatoms independently selected from the group 
consisting of oxygen, sulfur, nitrogen and NR^ wherein R^ is as defined above; 
35 wherein said R'^ alkyl. alkoxy. cyctaalkyi, cydoalkenyl, aryl. 

bicydoalkyi and heterocyde groups are optionally substituted by one to three substituents 
Independently selected from hab, cyano, carboxy, amino, nitro. hydroxy. (C,-C6)alkyl {Ci- 
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6 C6)alkoxy, (C3-C7)cycloalkyl. hydroxy(CrC6)aIkyl, hydroxy(C,-C6)alkylamino, (C,-C6)aIkoxy. 
difluoromethyl, trifluoromethyl, difluoromethoxy, trifluoromethoxy, (Ci-C6)acyl, (CrC6)acylamino, 
(CrC6)acyloxy. {Ci-C6)alkylamino, ((C,<^6)alkyI)2amino, aminosulfonyl. (Ci- 
C6)alkyiaminosulfonyI, or a saturated or unsaturated cyclic or bicycllc (C3-C7)heterocycle; 

wherein said saturated or unsaturated cyclic or bicycllc (C3-C7) 

10 heterocyde contains from one to four heteroatoms independently selected from oxygen, sulfur, 
nitrogen and NR®, wherein is as defined above; wherein the heterocycle is optionally 
substituted by from one to three substituents independently selected from halo, cyano. carboxy. 
amino, nitro. hydroxy. (C,-Ce)alkyl. hydrDxy(C,-C6)alkyl. (CrC6)alkoxy. (CrC6)alkytthio, 
difluoromethyl, trifluoromethyl, difluoromethoxy, trifluoromethoxy, (Ci-C6)acyl. (C6-Cio)aryl, (d- 

15 C6)acylamino, (Ci-C6)acyloxy, (CrCe)alkylafnino. ((Ci-C6)allcyl)2amino, (Ci-C6)alkylsulfbnyl, 
aminosulfonyl. (Ci"C6)alkylaminosulfonyl. ((Ci-C6)aIkyl)2aminosulfbnyl or (C2-C9)heteroaryl; 

wherein the alkyi, alkoxy or cycloalkyi substituents on said R^° 
alkyl. alkoxy, cycloalkyi, cycloalkenyl, aryl, bicycloalkyi and heterocyclic groups are opttonally 
substituted by one to three substituents independently selected from halo, cyano. carboxy, 

20 amino, nitro, hydroxy. (Ci<:e)alkyl, hydroxy(CrCfl)alkyl, (Ci.C6)alkoxy, (CrC6)alkylthio. 
difluoromethyl, trifluoromethyl, difluoromethoxy, trifluoromethoxy, (CrC6)acyl, (C6-Cio)aryl, (Cr 
C6)acylamino, (CrCe)acyloxy. (CrC6)alkylamlno, ((CrC6)alkyi)2amino, (Ci^6)alkylsulfonyl. 
aminosulfonyl, (CrC6)alkylaminosulfonyI, ((Ci-C6)alkyl)2aminosulfonyl or {C2-C9)heteroaryl; 
or R^ is a group of the fbmnula 

25 

wherein u is 0 or 1; and 

G. J, K and L are each independently oxygen, sulfur, nitrogen. NR^ wherein R® is as 
defined above, carbonyl or CHR^^; wherein the dashed lines represent optional double bonds 

30 and where it Is understood that when a double bond exists between G and J, J and K or K and L 
that R® is absent >CHR'^ is >CR^^ and G, J, K or L cannot be carbonyl; wherein R^® is hydrogen, 
halo, cyano, carboxy. amino, nitro. hydroxy. (Ci-C6)alkyl (CrC6)alkoxy, (CrC7)cycloaIkyl, 
hydroxy(CrCe)alkyl. hydroxy(CrC6)alkylamino, (Ci-C6)alkoxy, difluoromethyl. trifluoromethyl, 
difluoromethoxy. trifluoromethoxy, (Ci-C8)acyl, (CrC6)acylamino, (Ct-C6)acyloxy, (Ci- 

35 C6)alkylamino, ((C,-C6)alkyI)2amino, aminosuHbnyl, (Ci-C6)alkylaminosulfbnyl. or a saturated or 
unsaturated cycfic or bicydic (CrCy) heterocyde containing one to four heteroatoms 
independently selected from the group consisting of oxygen, sulfur, nitrogen and NR®, wherein 
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5 is as defined above, wherein said heterocyde Is optionally substituted by one to three 
substituents independently selected from halo, cyano, carboxy, amino, nitro. hydroxy, (Cr 
CJalkyl. hydroxy(C,-C6)alkyl. (C,-C6)aii<oxy, (Ci-C6)alkylthio. difluoromethyl, trifiuoromethyl, 
difiuoromethoxy, trifluoromethoxy. (CrC6)acyl. (C5-C,o)aryl. {Ci-C6)acylamino. (CrC6)acyloxy. 
{Ci-C6)aIkylamino. ((Ci-C6)alkyl)2amino. (Ci-C6)alkylsulfonyl, aminosuHbnyl. (Ci- 

1 0 Cejalkylaminosulfonyl, ((C,-C6)aIkyl)2aminosulfonyl or (CrC9)heteroaryl; 

wherein said R^® alkyi, alkoxy or cycloalkyl substituents are optionally 
substituted by one to three substituents independently selected from halo, cyano, carboxy, 
amino, nitro, hydroxy. (CrC6)alkyl, hydroxyCC-Cejalkyl, {Ci-C6)alkoxy, (C,-C6)alkylthio. 
difluoromethyl. trifiuoromethyl, difiuoromethoxy, trifluoromethoxy. (Ci-Cejacyl, (C6-C,o)aryl. (C,- 

15 C6)acylamino, (CrCsjacyloxy. (CrC6)alkylamino. ({CrCdalkyOjamino. {Ci-C6)alkylsulfonyl. 
aminosulfonyl, (CrCejalkylaminosulfonyl, ((Ci-C6)alkyl)2aminosulfbnyl or (Cz-Csjheteroaryl; 

wherein each R^, and R"* is independently hydrogen, hydroxy, halo, cyano, carboxy, 
nitro, amino, (Ct-C6)alkylamino. ((C,-C6)alkyl)2amino, hydroxyamino, (C,-C6)alkyl, hydroxy(Ct- - 
C6)alkyl. or a group of the formula 



20 



wherein R^° is as defined above; 

or R^ and R^ can be taken together with the carbon to which they are attached to form 
a carbonyl group or R^ and R^ taken together with the carbon to which they are attached form 
a (Ca-CyjcycloalkyI ring; 

25 or when m is 1, n is 1, o is 1 and p is 0, Aand R^ can be taken together to font) a group 

of the formula 




wherein the broken lines represent optbnal double bonds and q, A, B. R\ and R^ are as 
defined above and when a double bond contains the carbon atom to which R^ is attached then 
30 R^ is absent; 

or when m is 1, n is 1, o is 1 and p is 0. A and R^ are taken together and R^ and 
-{R\-R^ are taken together to form a group of the formula 
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R is a saturated or unsaturated cyclic or bicyclic (C3-C7)heterocyclic group containing 
one to four lieteroatoms independently selected from oxygen, sulfur, nitrogen and NR'. wherein 
r' is as defined above; wherein the heterocyclic group is opttonally substituted by one to three 
substitutents independently selected from halo, cyano. carboxy, amino, nitro. hydroxy, (C,- 

10 C6)a]kyl (C,-C6)alkoxy. (C3-C7)cycloalkyl, hydroxy(CrC6)alkyl. (C,-Cs)alkoxy. difluoromethyl. 
trifluoromethyl, difluoromethoxy, trifluoromethoxy, {Ci-C6)acyl. (Ci-Cs)acylamino. (Ci-Ce)acyloxy. 
(Ci-C6)allqrlamino. ((C,-C6)alkyl)jamino. (Ci-C6)alkyl-NH-(C=0)-. ((Ci-C6)aIkyl)j-N^C=0)-. 
aminosuHonyl. (C,-C6)alkylaminosulfonyl. or a saturated or unsaturated cyclic or bicyclic (C3- 
C7)hetero(ycle containing one to four heteroatoms independently selected from the group 

15 consisting of oxygen, sulfur, nitrogen and NR®. wherein R' is as defined above; 

wherein the heterocyde substifoient on said R* saturated or unsaturated cyclic 
or bicyclic (C3-C7)heterocydic group is optionally substituted by one to three substituents 
independently selected from halo, cyano. carboxy. amino, nitro, hydroxy. (CrC8)alkyl, 
hydroxy(C,-C6)alkyl, {Ci-C6)aikoxy. (Ci-C6)alkylthio, difluoromethyl, trifluoromethyl, 

20 difluoromethoxy, trifluoromethoxy. (Ci-C6)acyl, (C6-Cio)aryl. (C,-C6)acylamino. (Ci-C6)acyloxy, 
(Ci-Csjalkylamino. ((Ci-C6)alkyl)2anMno. (C,-C6)alkylsulft)nyl, aminosulfonyl. (d- 
C6)alkylaminosullbnyl. ((Ci-C6)alkyl)2aminosulfonyl or (CrC9)heteroaryl; 

wherein the alkyi, alkoxy or cycloalkyi substituents on said R* saturated or 
unsaturated cydic or bfcydic (CyC7)heterocydic group, are optionally substituted by one to three 

25 sub-subsStuents independently setected from hato, cyano. carboxy. amino, nitro. hydroxy. (C,- 
C6)alkyl. hydroxy(Ci-C8)alkyl. (C,-C6)alkoxy, (Ci-Ce)alkyHhio. difluoromethyl. trifluoromethyl. 
difluoromethoxy. trifluoromethoxy. (C,-C6)acyl. (CrC,o)aryl. (C,-Ce)acylamino. (C,-C6)acytoxy. 
(C,-C6)allq^iamino, ((CrC6)a!kyl)2anuno, (C,-C6)alkylsulfbnyl, aminosulfonyl. (C,- 
C6)alkylaminosulfonyl. ((C,-C6)alkyl)2aminosulfonyl or (C2-C9)hetert3aryl; 

30 or said R* saturated or unsaturated cyclic or bicydic (C3-C7)heterocydic group is 

additionally optionally substituted by a group of the formula 

O 

wherein R"* is as defined above; 
or R' is a group of the fbmnula 



wo 98/45268 



PCT/1B98/00315 



■7. 



5 




wherein R^^ R^^ and R^^ are each substituents independently selected from 

the group consisitng of hydrogen, halo, cyano, carboxy, amino, nitro, hydroxy, (Ci-C6)alkyl 
(CrC6)alkoxy. (C3-C7)cycloalkyl. hydroxy {CrC6)alkyl. (CrC6)alkoxy, difluoromethyl. 
trifluoromethyl. difluoromethoxy, trifluoromethoxy, (Ci-C6)acyl, (CrC6)acylamino, (C6-Cio)alky|. 

10 (C=0)-NH.{O0K (C6-C,o)aryKOO).NH-<C=0)., (CrCejacyloxy. (Ci^6)alkylam[no, ((C,- 
C6)alkyl)2amino, {C,-C6)alkyl-NH-(C=0K ((CrC6)alkyl)2-N-(C=:OK aminosulfonyl. {Ci- 
C6)alkylaminosulfonyl, ((Ci-CgjalkyOzamlnosulfonyl or a saturated or unsaturated cyclic or 
bicyclic (Ca-Cyjheterocycle containing one to four heteroatoms independently selected from 
oxygen, sulfur, nitrogen and NR®, wherein R® is as defined above, and wherein said 

15 heterocycle is optionally substituted by one to three substituents independently selected fix>m 
the group consisting of halo, cyano, carboxy, amino, nitro, hydroxy, (C,-C6)alkyl, hydroxy(Ci- 
C6)alkyl, (Ci-C6)alkoxy. (CrC6)alkylthio, difiuoromethyl, trifluoromethyl. difluoromethoxy. 
trifluoromethoxy, (Ci-Celacyl, {C6-C,o)aryl, (CrC6)acylamino. (CrC6)acyloxy. (Cr 
Celalkylamino, ((CrC6)alkyl)2amino, (Ci-C6)alkylsulfonyl, aminosulfonyl, (Cr 

20 Celalkylaminosulfonyl, ((Ci-C6)alkyl)2aminosuifonyl or {C2-C9)heteroaryl; 

or R", R", R". R^* and R^* are optionally independently a group of the formula 

O 

wherein R^° is as defined above; 

wherein the alkyi, alkoxy or cycloalkyi groups of said R". R^^ R^* 

25 and R^^ groups are optionally substituted by one to three substituents independently selected 
from halo, cyano, carboxy. amino, nitro. hydroxy. (CrCslalkyl. hydroxy(C,-Ce)alkyl. (C,- 
C6)alkoxy, (CrC6)alkylthlo, difiuoromethyl. trifluoromethyl. difluoromethoxy, trifluoromethoxy, 
(CrC6)acyl. (CrCio)aryl. (C,-C6)acylamino, (CrC6)acyloxy, (CrC6)alkylamino, ((C,- 
C6)alkyl)2amino, (Ci-Cgjalkylsulfonyl, aminosulfonyl, {Ci-Ce)alkylaminosulfbnyl, ((d- 

30 C6)alkyl)2aminosulf6nyl or (C2-Cg)heteroaryl; 

or R^^ and R" can be taken together with the carbons to which they are 
attached to form a group of the formula 
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wherein u, G, J. K and L are as defined above; 

R^ R^, and are each independently hydrogen, halo, cyano, carboxy, amino, nitro, 
hydroxy. (CrC6)alkyI. hydroxy(CrC6)alkyl. (CrC6)aIkoxy, (CrC6)aIkylthio. difluoromethyl. 
trifluoromethyl. difluoromethoxy. trifluoromethoxy, (C,-C6)acyl. (C6-C,o)aryl, (CrC6)acylamino. 
10 (C,-C6)acyloxy, (Ci-Cejalkylamino, ((CrC6)alkyl)2amino. (Ci-C6)alky!sulfonyl. aminosulfonyl. (Cr 
C6)alkyIaminosulfonyl, ((C^<:9)alkyl)2amlnosulfonyl or (C2-C9)heteroaryI; 

or and R® may be taken together with the carbons to which they are attached to form 
a fused bicyclic ring of the fomnuia 




II 



'^5 wherein the dashed lines represent optional double bonds; and M, P, Q and T are 

each independently oxygen, nitrogen or CR^^ wherein R^^ is hydrogen or (CrC6)alkyl; 

with the proviso that when m is 1; n is 1; o is 1; p is 0; q is 0; r is 0; A is oxygen, B is NH; 
R^ and R^ are hydrogen; R^ is phenyl substituted by methyl, methoxy. chioro or fiuoro; E is 
oxygen and R* is phenyl optionally substituted by one or two fiuoro or chtoro; then R^ must be at 
20 least di - substituted by substituents other than methyl, methoxy or halo; 

with the proviso that when t is one that the compound of formula I is a zwiterionic N- 

oxide, 

with the proviso that adjacent positions defined by G. J, K and L cannot both be defined 
by oxygen; and 

25 with the proviso that when the broken line of fomiula I represents a double bond, p is 0 

and R^ is absent. 

The temi "alkyl", as used herein, unless othenvise indicated, includes saturated 
monovalent hydrocarbon radicals having straight, branched or cyclic moieties or combinations 
thereof. 
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5 The term "alkoxy", as used herein, includes 0-aIkyl groups wherein "alkyl" is defined 

above. 

The terni "aryf, as used herein, unless othenvise Indicated, includes an organic radical 
derived from an aromatic hydrocartxjn by removal of one hydrogen, such as phenyl or naphthyl. 
optionally substituted by 1 to 3 substituents selected from the group consisting of fluoro, chloro, 
10 trifluoromethyl, (CrC6)all<oxy. (Cg-Ctolaryloxy, trifluoromethoxy. difluoromethoxy and (Cr 
C6)alkyL 

The tenn "a saturated or unsaturated, cyclic or bicyclic (C3-C7) heterocyclic group 
containing as the heteroatom one to four of the group consisting of oxygen, sulfur, nitrogen and 
NR* wherein is as defined above", as used herein, unless otherwise indicated, includes but is 

15 not limited to pyrrolidinyl, tetrahydrofuranyl. dihydrofuranyl, tetrahydropyranyl, pyranyl. 
thiopyranyl, azlridinyl. oxiranyl. methylenedioxyl, chromenyl. isoxazoiidiny!, 1.3-oxa2olidin-3-yl, 
isothlazolidinyl. 1 ,3-thiazolidin-3-yl. 1 ,2-pyrazolidin-2-y I, 1 ,3-pyrazolldln-1 -y(, piperidinyl, 
thiomorpholinyl, 1 .2-tetrahydrothiazin-2-yl. 1 .3-tetrahydrothiazin-3-yl. tetrahydrothiadiazinyl, 
morpholinyl, 1,2-tetrahydrodia2in-2-yl. 1,3-tetrahydrodia2in-1-yl, tetrahydroazepinyl, piperazinyl. 

20 chromanyl. fuiyl, thienyl. thiazolyl. pyrazolyl, feothiazolyl, oxazolyl. isoxazolyl, pynolyl, triazolyl, 
tetrazolyl. imidazolyl. 1,3,6-oxadiazoiyl, 1,2,4-oxadiazolyl. 1,2,3-oxadiazolyl, 1,3,5-thiadiazoIyl, 
1,2,3-thiadiazolyl, 1,2,4-thiadlazotyl, pyridyl, pyrimldyl. pyrazinyl. pyridazinyl, 1,2.4-triazinyl, 1,2,3- 
triazinyl, 1,3,5-triazinyl, pyrazolo[3.4-b]pyridinyl, cinnolinyl, pteridinyl, purinyl, 6,7-dihydro-5H- 
[1]pyrindinyl. benzolbjthiophenyl, 5, 6. 7, 8-tetrahydro-quinolin-3-yl, benzoxazolyl, benzothiazolyl, 

25 benzothiadiazole, benzisothiazolyl, benzisoxazolyl, benzimidazolyl, thianaphthenyl, 
isothianaphthenyl, benzoftiranyl, isobenzofuranyl, isoinddyl. indolyl, Indolizinyl, indazolyl, 
isoqulnolyl, quinolyl, phthalazinyl. quinoxalinyl. quinazolinyl and benzoxazinyl. Preferably, 
heterocyclic refers to fiiryl, thienyl, thiazolyl, oxazolyl, isoxazolyl, 1,2,34hiadiazolyl, pyridyl, 
benzoxazolyl or indolyl. 

30 The term "acyF', as used herein, unless othenvise indicated, includes a radical of the 

general fonnula RCO wherein R is alkyl, alkoxy, aryl. arylalkyi or aiylalkyloxy and the temis 
"alkyr* or "aryl" are as defined above. 

The temn "acyloxy", as used herein, includes 0-acyl groups wherein "acyr is defined 

above. 

35 The compound of formula I may have chiral centers and therefore exist in different 

enantiomeric fbmis. This Invention relates to all optical isomers and stereoisomers of the 
compounds of fbmnula I and mixtures thereof 

Prefen^d compounds of fbnmula I include those wherein m is 1; n is 1; 0 is 1; p is 0; q is 
0; r is 0; A is oxygen or nitrogen: B is NH; R^ is hydrogen or (C,-C6)a!kyl; R^ is hydrogen; R^ is 

40 (C6-Cio)aryl, (CrC7)cycloalkyl or a saturated or unsaturated, cyclic or bicyclic (C3-C7) 
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6 heterocyclic group containing as the heteroatom one to four of the group consisting of oxygen, 
sulfur, nitrogen and NR^ wherein is hydrogen or (Ci-C6)alkyl wherein the aryl. cyc!oall<yl and 
heterocyclic groups are optionally substituted by halo, {C,-C6)alkyl, (CrC6)alkoxy, hydroxy(Cr 
C6)alkyl. amino, (CrC6)aIkyIamjno. {(CrC6)alkyl)2amino or hydro)cy(CrC6)alkylamlno; E is 
oxygen and is a group of the formula 



or R is a saturated or unsaturated, cyclic or bicyclic (C3-C7) heterocyclic group 
containing as the heteroatom one to four of the group consisting of oxygen. suHur. nitrogen and 
NR® wherein R^ is hydrogen or (Ci-C6)alkyi, 

More preferred compounds of formula I are those wherein R^ is optionally substituted 
15 (C6-Cio)aryl wherein said substituents are hydroxy(Ci-C6)aIkyl or wherein at least one of R^^ 
R'^ R'' or R^*^ is halo or wherein R^^ and R^^ are taken together to form a fused bicydic ring 
wherein u Is zero, G and L are oxygen and J is CHj. 

Other preferred compounds of fomiula I include those wherein m is 0; n Is 0; o is 3; p is 
0; q is 0; r is 0; R^ and R^ are hydrogen; R^ is (C6-Cto)aryl optionally substituted by halo, (C,- 
20 C6)alkyl, (CrC6)alkoxy, hydroxy{C,.C6)alkyl. amino. {Ci-C6)alkylamino. ((CrC6)aIkyl)2amino or 
hydroxy(Ci-Ce)aikylamino; E is oxygen and R^ is a group of the formula 



or R is a saturated or unsaturated, cyclic or bicyclic (C3-C7) heterocyclfc group 
containing as the heteroatom one to four of the group consisting of oxygen, sulfur, nitrogen and 
25 NR® wherein R^ is hydrogen or (Ci-C6)alkyL 

Other preferred compounds of fomiula I include those wherein m is 1; n is 0; 0 is 2; p is 
0; q is 0; r is 0; A is oxygen; R^ and R^ are hydrogen; R' is (C6-C,o)aryl optionally substituted fay 
halo. (CrC6)alkyl, (CrC6)alkoxy. hydroxy(CrC6)alkyI. amino, (Ci-C6)a!kylamino, ((C,- 
C6)alkyl)2amino or hydroxy(Ci-C6)aIkylamino; E is oxygen and R^ is a group of the fomiula 




,11 




11 
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or is a saturated or unsaturated, cyclic or bicydic (C3-C7) heterocyclic graup 
containing as the heteroatom one to four of the group consisting of oxygen, sulfur, nitrogen and 
NR® wherein R® Is hydrogen or (CrC6)alkyl. 

Other preferred compounds of formula I Include those wherein m is 0; n is 0; 0 is 1; p is 
10 1; q Is 1; r Is 0; and R^ are hydrogen; D is oxygen; R* is hydrogen; R' is (C6-Cio)aryl optionally 
substituted by halo. (Ci-CelalkyI, {Ci-Ce)alkoxy. hydroxy(Ci-C6)alkyl. amino, (Ci-C6)alkylamino. 
((Ci-C6)alkyl)2amino or hydroxy(Ci-C6)alkytamino; E Is oxygen and R* is a group of thefonnula 




or R® is a saturated or unsaturated, cyclic or bicydic (C3-C7) heterocydic group 
15 containing as the heteroatom one to four of the group consisting of oxygen, sulfur, nitrogen and 
NR® wherein R' Is hydrogen or (Ci-Cejalkyl. 

Other preferred compounds of formula I Include those wherein m is 0; n is 0; o is 3; p is 
0; q is 0; r Is 0; R^ is hydrogen or hydroxy; R^ is hydrogen; R^ is (C6-Cto)aryl optionally 
substituted by halo. (CrCejalkyl, (Ci-C6)alkoxy. hydroxy(Ci-C6)alkyl. amino, (C,-C6)alkylamino, 
20 {(Ci-C6)alkyl)2amino or hydroxy(CrC6)alkylamino; E is oxygen and R^ is a group of the formula 



12 




or R is a saturated or unsaturated, cydic or bicydic (C3-C7) heterocydic group 
containing as the heteroatom one to four of the group consisting of oxygen, sutfur, nitrogen and 
NR® wherein R® is hydrogen or {Ci-C6)alkyl. 
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5 Other preferred compounds of formula I include those wherein m is 1; n Is 0; o is 1 ; p Is 

1: q is 0; r is 0; A is oxygen; and are hydrogen; D is oxygen; R^ is (Ce-C,o)aryl optionally 
substituted by halo, (CrC6)alkyI. (C,-Ce)alkoxy. hydroxy(C,-C6)alkyl. amino, (C,-C6)alkylamino. 
((C,-C6)all<yl)2amino orhydroxy(C,-C6)alkylamino; E is oxygen and R* is a group of the formula 



10 



15 




or R* is a saturated or unsaturated, cyclic or bicydic (C3-C7) heterocyclic group 
containing as the heteroatom one to four of the group consisting of oxygen, sulfur, nitrogen and 
NR® wherein R® is hydrogen or {C^-Cs)a\ky\. 

Other preferred compounds of fonnula I include those wherein m is 1; n is 1; o is 1; p is 
0; q is 0; r is 0; A is oxygen; B is oxygen; R' and R= are hydrogen ; R^ is (C8-C,o)aryl optionally 
substituted by halo. (C,-C8)alkyl. (C,-C6)alkoxy. hydroxy(Ci-C6)alkyl. amino. (Ci-C6)alkylamino. 
((C,-Ce)all(yl)2amino or hydroxy(C,-C8)alkylamino; E Is oxygen and R* is a group of the fonnula 









< 






15^ 


<> 











or r' Is a saturated or unsaturated, cyclic or bicydic (C3-C7) heterocydic group 
containing as the h^roatom one to four of the group consisting of oxygen. suHur, nitrogen and 
20 NR' wherein R' is hydrogen or (C,-C8)alkyl. 

Other preferred compounds of fbmiula I indude those wherein mls1;nls1;oisO;pis 
1 ; q is 0; r is 0; A is oxygen; B is NH; D Is NR» wherein R» is hydrogen or (C,-Ca)alkyl; R^ is (Ce- 
C,o)a7l optionally substituted by halo. (C,-Ce)alkyl. (C,-C9)all«)xy. hydroxy(C,-Ce)all<yl. amino. 
(Gi-C6)alkylamino. ((C-C^alkyOjamino or hydroxy(Ct-C8)alkylamino; E is oxygen and R* is a 
25 group of the fonnula 
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,12 



13 



or R is a saturated or unsaturated, cyclic or bicyclic (C3.C7) heterocyclic group 
containing as the heteroatom one to four of the group consisting of oxygen, sulfur, nitrogen and 
NR® wherein R® Is hydrogen or (Ci-CeJalkyl. 

Other preferred compounds of formula I Include those wherein m is 0; n is 1; o Is 1; p is 
10 0; q Is 1: r is 0; B is NH; R^ and R^ are taken together to form a carbonyl group; R* is hydrogen; 
is (CrCio)aryl optionally substituted by halo, (CrCejalkyl. (CrCejalkoxy. hydroxy(CrC6)aIkyl, 
amino, (Ci^6)alkylamino, ({CrC6)alkyl)2amino or hydroxy(C,-C6)alkylamino; E is oxygen and R^ 
Is a group of the formula 



or R is a saturated or unsaturated, cyclic or bicyclic (C3-C7) heterocyclic group 
containing as the heteroatom one to four of the group consisting of oxygen, sulfur, nitrogen and 
NR® wherein R® is hydrogen or (Ci-Ce)alkyL 

Other prefemed compounds of fomriula I include those wherein m is 1; n is 1; 0 Is 1; p Is 
0; q is 0; r is 0; A and R^ are taken together to form a group of the formula 



wherein A is nitrogen; B is NH; R^ is {C,.C6)alkyl or (CrCio)aryl wherein the aryl 
group is optionally substituted by halo. (Ci<Je)alkyl. (CrC6)alkoxy, hydroxy(CrC6)alkyl, 
amino. {Ci-C6)alkylamino. ((C,-C6)alkyl)2annino or hydroxy(Ci-C6)alkylam!no; E is oxygen and 
R^ is a group of the formula 




.11 



20 
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or R is a saturated or unsaturated, cyclic or bicyclic (C3-C7) heterocyclic group 
containing as the heteroatom one to four of the group consisting of oxygen, sulfur, nitrogen 
and NR^ wherein R^ is hydrogen or (Ci-C6)alkyl. 

Other prefen^d compounds of fomiula I include those wherein m is 0; n Is 0; 0 is 1; p is 
10 0; q is 2: ris 0; is hydrogen or hydroxy; R^ is hydroen; R^ is independently hydrogen or 
hydroxy: R^ is (C6-Cio)aryl optionally substituted by halo, (CrC6)alkyl, (Ci-C6)alkoxy, hydroxy(Cr 
C6)allcyl. amino, (Ci-C6)alkyiamino. ((CrC6)alkyl)2amino or hydroxy(Ct-C6)allcylamino; E is 
oxygen and R^ is a group of the fonnula 




^5 or R is a saturated or unsaturated, cyclic or bicyclic (C3-C7) heterocyclic group 

containing as the heteroatom one to four of the group consisting of oxygen, sulfur, nitrogen and 
NR^ wherein R^ is hydrogen or {CrC6)alkyl. 

Other preferred compounds of fomiula I include those wherein m is 1; n is 1; o is 1, 2, 3 
or 4; p is 0; q is 1. 2 or 3; r is 0; A is oxygen; B is oxygen; R^ R^ R^ and R^ are hydrogen; E is 

20 oxygen and R^ is a group of the formula 



11 



12 




or R^ is a saturated or unsaturated, cyclic or bicyclic (C3-C7) heterocyclic group 
containing as the heteroatom one to four of the group consisting of oxygen, sulfur, nitrogen and 
NR® wherein R® is hydrogen or (Ci-C6)alkyl. 
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Other preferred compounds of fomwla I include those wherein m is 1; n is 1; o is 1; p is 
0; q is 0; r is 0; A and are talcen together to form a group of the fomiula 




wherein A is nitrogen; B is oxygen; is (Ci-C6)alkyl or (C6-Cio)aryl wherein the aryl 
group is optionally substituted by halo, (CrCejalkyl. (CrC6)alko)(y, hydroxy(CrC6)allqrl. 
10 amino. (C,-C6)alkylamino, ((CrCelalkyOaamino or hydroxy(Ci-C6)alkylamino; E is oxygen and 
R* is a group of the fonnula 




or R® is a saturated or unsaturated, cyclic or bicyclic (C3-C7) heterocyclic group 
containing as the heteroatom one to four of the group consisting of oxygen, sulfiir. nitrogen 
15 and NR® wherein R® is hydrogen or (Ci-C6)all<yl. 

Other preferred compounds of fonnula I include those wherein m is 1; n is 1; 0 is 1; p is 
0; q is 0; r is 0; A and R^ are taken together to form a group of the formula 




wherein A is oxygen; B is oxygen; R^ is (CrC6)alkyl or (C6-C,o)aryl wherein the aryl 
20 group is optionally substituted by halo. (Ci-C6)alkyl. (CrC6)alkoxy, hydroxyCCrCelalkyI, 
amino. (C,-Ce)alkylamino, ((Of C6)lkyl)2amino or hydroxy(Ci-C6)alkylamino; E is oxygen and 
R^ is a group of the formula 
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R 



or R is a saturated or unsaturated, cyclic or bicyclic (C3-C7) heterocyclic group 
containing as the heteroatom one to four of the group consisting of oxygen, sulfur, nitrogen 
and NR^ wherein R® is hydrogen or (Ci-Ce)alky!. 

Other preferred compounds of formula I include those wherein m is 1; n Is 0; o is 0; p is 

10 0; q is 0; r is 0; A is oxygen; R^ is (C6-Cio)aryl or a saturated or unsaturated, cyclic or bicyclic (Or 
C7) heterocyclic group containing as the heteroatom one to four of the group consisting of 
oxygen, sulfur, nitrogen and NR® wherein R® is a hydrogen or (Ci-C6)alkyl wherein the aryl or 
heterocyclic groups are optionally substituted by halo, {Ci-C6)allcyl, (Ci-Ce)alkoxy, hydroxy(Cr 
C6)alkyl. amino, {Ci-C6)alkylamino. ({Gi-C6)alkyl)2amino or hydroxy (CrC6)alkylamino; E is 

1 5 oxygen and R^ is a group of the formula 



or R is a saturated or unsaturated, cyclic or bicyclic (C3-C7) heterocyclic group 
containing as the heteroatom one to four of the gnDup consisting of oxygen, sulfur, nitrogen and 
NR® wherein R® is hydrogen or (Ci-C6)alkyl. 

Other prefened compounds of formula I include those wherein m is 1; n Is 1; o is 0; p is 
0; q is 1; r is 0; A is oxygen; B Is NH; R* is hydroxy (Ci-Ce)alkyl; R' is {Ci-G6)aikyl; E is oxygen 
and R^ Is a group of the formula 



R 



11 




R 



11 
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5 or is a saturated or unsaturated, cyclic or bicyclic {C3-C7) heterocyclic group 

containing as the heteroatom one to four of the group consisting of oxygen, sulfur, nitrogen and 
NR^ wherein R® is hydrogen or {Ci-C6)alky*- 

Specific preferred compounds of formula I Include the following: 

N-(4-(1-Hydroxy-1-methyl-ethyl)-ben2yl)-2-(3-methyl-benzo(d)isoxazol-7-yloxy)- 
10 nicotinamide; 

N-(4-(1-Hydroxy-1-methyl-ethyl)-benzyl)-2-{3-oxo-indan-5-yloxy)-nicotinamide; 
2-(3-(1-Hydroxyimino-€thyl)-phenoxy)-N-(4-(1-Hydroxy-1-methyl-€thyl)-ben2yl)- 
nicotinamide; 

N-(4-(1-Hydroxy-1-methyl-ethyl)-ben2yl)-2-(4-oxo-chroman-6-yloxy)-nicoti 
15 (±)2-(3-Acetyl-phenoxy)-N-(1-hydroxy-indan-5.ylmethyl)-nicotinamide; 

2-(2,3-Dihydro-benzo(1.4)dioxin^yloxy)-N-(4-(1-Hydroxy-1-methyl-ethyl).ben2yl)- 
nicotinamide; 

N-(4-{1-Hydroxy-1-methyl-ethyl)-ben2yl)-2-(3-(1-melhoxyimino-ethyl)-phenoxy)- 
nicotinamide; 

20 N-(2-Chloro-benzyl)-2-(4-fluoro-phenoxy)-nicotinamide; 

N-(5-Chloro-thiophen-2-ylmethyl)-2-(pyridin-3-yloxy)-niootinamide; 
2-(4-Fluoro-phenoxy>-N-I4-(3-hydroxy-a2etidin-1-yl)-benzyll-nicotinamide; 
N-[4-( 1 -Hydroxy-1 -methyl-€thyl)-benzyI]-2-(3-nitro-phenoxy)-nicotinamide: 

2- (4-Fluoro-phenoxy)-N-(2-oxo-2,3-dihydro-1H-indol-5-ylmethyl)-nicotinamide: 
25 N-[2-(3-Acetyl-phenoxy)-pyridin-3-yl]-2-(4-(1-hydroxy-1-methyl-ethyl)-phenyll- 

acetamide; 

3- {3-[4-{1-Hydroxy-1-methyl-ethyl)-benzylcarbamoyll-pyridin-2-yloxy}-benzoic acid 
methyl ester; 

2-(4-Fluoro-phenoxy)-N-(4-(1 -hydroxy-1 -methyl-ethyl)-benzyl]-nicotinamide; 
30 2-(4-Fluoro-phenoxy)-N-(1-thiophen-2-yl-ethyl)-nicotinamide; 

N^2-Chloro4-{1-hydroxy-1-methyl-ethyl)-benzyl]-2-(3-cyano-phenoxy)-nlcotinamlde; 
2-(3-Cyano4-fiuoro-phenoxy)-N-I4-(1-hydroxy-1-methyl-ethyI)-benzyl)-nicotinamide: 
N-l2-Chloro-4-(1-hydroxy-1-methyl-ethyl)-ben2yI]-2-(3,4-difluoro-phenoxy)- 
nicotinamide: 

35 (+)-2-(Ben2o(1.3]dioxol-5-yloxy)-N-I4.(1-hydroxy^thyl)-cyclohexylmethyl]- 
nicotinamide; 

(-)-2-(3-Cyano-4-fluoro-phenoxy)-N-[4^1-hydroxy-ethyl)- cyclohexylmethyl]- 
nicotinamide; 

(+)-2-(3-Cyano-4-fluoro-phenoxy)-N-I4-(1-hydroxy-ethyl)-cyclohexylmethyl]- 
40 nicotinamide; 
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6 {■*-)-2-(2.3-Dihydro-ben2o[1,4]dioxin^yloxy)-N-[4.(1-hydroxy-e% 
nicotinamide; 

(-)-2-(2,3-Dihydro-benzo[1,4]dioxin-6-yloxy)-N-[4-(1-hydroxy-ethyI)-cycloh 
nicotinamide; 

2-(Benzo[1,3]dioxol-5-yloxy)-N-I4-(1-hydroxy-1-methyl-ethy!)-ben2yl]-nicotinamlde, 
1 0 2-(Benzo[1 .3]dioxol-5.yioxy)-N-[4-(1-hydroxy-1 -methyl-ethyl)-cyclohexylmethyl]- 

nicotinamide; 

2-(3-Acetyl-phenoxy)-N44-(1-hydroxy-ethyl)- cyclohexylmethylj-nicotinamide; and 

2-(3-Cyano-4-fluoro-phenoxy)-N-[2-fluoro-4K1-hydroxy-1-nriethyl-«thyl)-ten2yO^ 
nicotinamide; 

15 N-[2-Chloro-4-(1.hydroxy-1-methyl-ethyl)-benzy0.2-^3-cyano-4.fl 
nicotinamide; 

2-(3-Acetyl-phenoxy)-N42-chloro-4-(1-liydroxy-1-metliyl-ethyI)-ben2yl]-nicotinamide; 
2-{3-Acetyl-phenoxy)-N-[4-(1-hydroxy-1-methyl-ethyl)-cyclohexy!methyI]Hiicotina^^^ 
2-(3.Acetyl-phenoxy).N-[4-( 1 -hydroxy-1 -methy !-ethy l)-ben2yl]-nicotinamide; 
20 2-(3,4-Dffluoro-phenoxy).N-[4-(1-hydroxy-1-methyl-ethyi)-benzyl}-nicotinamide; 

2-(4-Fluoro-phenoxy)-N^4-(1-hydroxy-1-methyl-ethyl).cydohexyImethyl]-nicoti 

2-(3-Cyano-phenoxy)-N-[4-(1-hydroxy-1-methyl-ethyl)-cqrclohexylmethyI]- 
nicotinamlde; 

N-[4-(1.Hydroxy-1-methyl-ethyl)-benzyll-2-(3-methoxy-phenoxy)-nic 
25 2-(3-Cyano-phenoxy)-N-(4-(1-hydroxy-1-methyl-ethyl)-benzyl]-nicotinamW^ 
N-[4.(1-Hydroxy.1-metliyl-ethyl)-benzyl]-2-(pyridin-3-yloxy)-nicotinamide; and 
2-(3-Acetyl-phenoxy)-N-[4-(1-hydroxy-1-methyl-ethyl)-benzyl]-nicotinamide. 
The present invention also relates to a phamnaceutical composition for the treatment of 
respiratory, allergic, rheumatoid, body weight regulation, inflammatory and central nervous 
30 system disorders such as asthma, chronic obstructive pulmonary disease, adult respiratory 
diseases syndrome, shock, fibrosis, pulmonary hypersensitivity, allergic rhinitis, atopic dermatitis, 
psoriasis, weight control, rheumatoid arthritis, cachexia, Crohn's disease, ulcerative colitis, 
arthritic conditions and other Inflammatory diseases, depression, multi-infarcl dementia and AIDS 
in a mammal, including a human, comprising an amount of a compound of daim 1 or a 
35 pharmaceutically acceptable salt thereof, eflective in such preventions or treatment and a 
pharmaceutically acceptable canier. 

The present invention also relates to a method for the treatment of respiratory, allergic, 
rheumatoid, body weight regulation, inflammatory and central nen^ous system disorders such as 
asthma, chronic obstructive pulmonary disease, adult respiratory diseases syndrome, shock, 
40 fibrosis, pulmonary hypersensitivity, allergic rhinitis, atopic demnatitis. psoriasis, weight control. 
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5 rtieumatoid arthritis, cachexia. Crohn's disease, ulcerative colitis, arthritic conditions and other 
inflammatory diseases, depression, multi-infarct dementia and AIDS in a mammal, including a 
human, comprising administering to said nnammal an amount of a compound of daim 1 or a 
pharmaceutically acceptable salt thereof, effective in such treatment 

The present invention also relates to a pharmaceutical composition for selective 

10 inhibition of PDE4 D isozymes which regulate the activation and degranulation of human 
eosinophils useful in the treatment of respiratory, allergic, rheumatoid, body weight regulation, 
inflammatory and central nervous system disorders such as asthma, chronic obstructive 
pulmonary disease, adult respiratory diseases syndrome, shock, fibrosis, pulmonary 
hypersensitivity, allergic rhinitis, atopic dennatitis, psoriasis, weight control, rheumatoid arthritis, 

1 5 cachexia, Crohn's disease, ulcerative colitis, arthritic conditions and other inflammatory diseases, 
depression, multi-infarct dementia and AIDS in a mammal, Including a human, comprising 
administering to said mammal a PDE4 D isozyme inhibiting effective amount of a PDE4 D 
isozynne Inhibiting compound or a phamiaceutically acceptable salt ttiereof, effective in such 
treatment and a pharmaceutically acceptable carrier. 

20 The present Invention also relates to a mettiod for selective inhibition of PDE4 D 

isozymes which regulate the activation and degranulation of human eosinophils useful In the 
ti-eatment of respiratory, allergic, rtieumatoid, body weight regulation, inflammatory and central 
nervous system disorders such as astfima, chronic obstructive pulmonary disease, adult 
respiratory diseases syndrome, shock, fibrosis, pulmonary hypersensitivity, allergic rhinitis, 

25 atopic demiatitis, psoriasis, weight control, riieumatoid artfiritis, cachexia, Crohn's disease, 
ulcerative colitis, arthritic conditions and other inflammatory diseases, depression, multinnfarct 
dementia and AIDS in a mammal, including a human, comprising administering to said mammal 
a PDE4 D isozyme inhibiting effective anrwunt of a PDE4 D isozyme inhibiting compound or a 
pharmaceutically acceptable salt thereof, effective in such treatment 
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Petailed Desnription of ths lnvt>nti?" 
The following reaction Schemes illustrate the preparation of compounds of the present 
invention. 

SCHEME 1 




III 
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5 In reaction 1 of Scheme 1 the 2-chloropyridine compound of fomiula IV is converted to 

the con^esponding compound of fomiula III by reacting IV with a compound of the fomiula, 
R^(CH2)rOH, in the presence of sodium hydride and a polar aprotic solvent, such as 
dimethylfonmamide. The reaction is carried out at room temperature for a time period between 
about 3 hours to about 20 hours, preferably about 4 hours. 

reaction 1 of Scheme Z the 3-carboxylic acid compound of formula IV is converted to 
the corresponding ethyl ester pyridine compound of fomiula VI by reacting IV with ethanol in the 
presence of thienyl chlorida The reaction mixture is heated to reflux for a time period between 
about 1 hour to about 3 hours, preferably about 1.5 hours. 

In reaction 2 of Scheme 2r the 2-chloropyridine compound of fomiula VI is converted to 

15 the conresponding compound of fonnula V by reacting IV with a compound of the fonnula. 
R^(GH2)r-0H, in the presence of cesium carix)nate and a polar aprotic solvent, such as 
dimethylfomnamide. The reaction is earned out at a temperature between about 65'C to about 
90*^0, preferably about 65*C. for a time period between about 10 hours to about 18 hours, 
preferably about 1 0 hours. 

20 in reaction 3 of Scheme 2, the ethyl ester pyridine compound of formula V is converted 

to the corresponding 3-cartx>xylic acid compound of formula III by reacting V with ethanol in the 
. presence of sodium hydroxide. The reaction mixture is heated to reflux for a time period 
between about 3 hours to about 5 hours, preferably about 4 hours. 

In reaction 1 of Scheme 3. the 3-cari3oxylic acid compound of formula^ IV is converted to 

25 the corresponding benzyl ester pyridine compound of fonnula X by reacting IV with benzyl 
bromide in the presence of potassium cartaonate and a polar aprotic solvent, such as 
dimethylformamide. The reaction is earned out at room temperature for a time period between 
about 1 hour to about 24 hours, preferably about 10 hours. 

In reaction 2 of Scheme 3, the 2-chloropyridine compound of fomnula X is converted to 

30 the con-esponding compound of formula IX by reacting X with 3-iodophenol in the presence of 
cesium cart)onate and a polar aprotic solvent, such as dimethylfomriamide. The reaction is 
carried out at a ten^erature between about 70^C to about 80*C, preferably about 75X, for a 
time period between about 1 hours to about 6 hours, preferably about 2 hours. 

In reaction 3 of Scheme 3, the (3-todo-phehoxy) pyridine compound of formula IX is 

35 converted to the corresponding compound of formula VIII by reacting DC with cart)on monoxide 
and methanol in the presence of palladium acetate. 1,1-bix(diphenylphosphino)-fenooene, 
triethylamide and a polar aprotic solvent such as dimethylfomiamide. The reaction mixture is 
heated to a temperature between about 50** to about 70"C, preferably about 60X. for a time 
period between about 2 hours to about 4 hours, preferably about 4 hours. 
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6 In reaction 4 or Scheme 3, the benzyl ester pyridine compound of fbnmula VIII is 

converted to the oomesponding compound of VIII by hydrogenating VIII in the presence of 
palladium on carbon, methanol and ethyl acetate. The reaction is carried out at room 
temperature for a time period between about 1 hour to about 2 hours, preferably about 2 hours. 
In reaction 1 of Scheme 4, the carboxylic acid pyridine compound of formula III is 

10 converted to the conresponding compound of fonnula XI by reacting III with a compound of the 
formula 




by one of four different synthetic methods. 

In the first method, the compound of fonnula III is reacted with XII in the presence of 
15 1-ethy[-3-{3-dimethylaminopropyl)carbodiimide, 1 -hydroxy benzotriazole hydrate and a polar 
aprotic solvent, such as dimethylfomfiamide. The reaction is carried out at room temperature 
for a time period between about 1 hour to about 24 hours, preferably about 10 hours. In the 
second method, III is reacted a chloFofomrtate such as isobutylchlonDformate, in the presence 
of N-methylmorpoline and a polar aprotic solvent, such as methylene chloride, at a 
20 temperature between about OX to about -20X, preferably about -10X, for a time period 
between about 15 minutes to about 1 hour, preferably about 30 minutes. The reaction mixture 
is wamned to room temperature and the compound of fonnula XII is added. The resulting 
reaction mixture is stirred for a time period between.about 1 hour to about 24 hours, preferably 
about 10 hours. 

25 In the third method, the compound of fomiula III Is heated to reflux in the presence of 

thionyl chloride for a time period between about 1 hour to about 24 hours, preferably about 1 
hours. The resulting acid chloride Is then reacted with the compound of formula XII in the 
presence of pyridine and a polar aprotic solvent, such as tetrahydrofuran. The reaction is 
earned out at a temperature between about O^'C to about room temperature, preferably about 

30 OX. 

In the fourth method, the compound of formula II is reacted with XII in the presence of 
BOP, diisopropyl ethyl amine and a polar aprotic solvent,such as dimethylfomnamide. The 
reaction is carried out at room temperature for a time period between about 3 hours to about 4 
hours, preferably about 4 hours. 
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In reaction 1 of Scheme & the S-carboxylic acid pyridine compound of formula ill Is 
converted to the corresponding compound of fonnula XIII by reacting III with a compound of 
the formula 




XIV 



*" the presence of 4-dimethylaminopyridine. 1-(3-dimethyiaminopropyl)-3-ethylcarbo. 

dilmide hydrochloride, pyridine and diethyl ether. The reaction is carried out at room 
temperature for a time period between about 1 hour to about 3 hours, preferably about 1 
hours. 

In reaction 1 of Scheme g, the compound of formula XVI is converted to the 
15 corresponding compound of fonnula XV by reacting XVI with acetonitrile in the presence of 
fbnmaldehyde and sodium cyanoborohydride. The reaction is carried out at room temperature 
for a time period between about 14 hours to about 16 hours, preferably about 16 hours. 

In reaction 1 of Scheme Z. the compound of formula XVII is converted to the 
corresponding compound of formula XVI by first reacting XVII with phosphorus oxychloride in 
20 an aprotic solvent, such as toluene, then treating the compound so formed with sodium 
hydroxide in a polar protic solvent, such as methanol. The reaction Is canied out at a 
temperature between about OX to room temperature, preferably about 22^*0. for a time period 
between about 1 hour to about 24 hours, preferably about 12 hours. 

In reaction 1 of Scheme fi, the compound of fomula XIX is converted to the 
25 con-esponding compound of fonnula XVIII by a method to that described in reaction 1 of 
Scheme 7. 

In reaction 1 of Schemes, the 3-aminopyridine compound of formula XXI is converted 
to the conresponding compound of formula XX by reacting XXI with a compound of the formula 



R2 R3 



XIV 
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10 



in the presence of l-hydroxybenzotriazole hydrate and a polar aprotic solvent such 
as dimethylfbrniamide. The reaction is carried out at room temperature for a time period 
l)etween about 1 hour to about 24 hours, preferably about 16 hours. 

In reaction 1 of Scheme IQ, the compound of formula XXIII Is converted to the 
coHBsponding compound of formula XXII by reacting XXIII with a compound of the formula 



XXIV 




q 

OH 



in the presence of p-toluenesulfbnic acid and an aprotic solvent, such as toluene; The 
reaction is mixture heated to reflux for a time period between about 1 hour to about 48 hours, 
prefereably about 24 hours. 

In reaction 1 of Scheme H, the compound of formula XXVI is converted to the 
15 corresponding compound of formula XXV by reacting XXVI with methyl lithium in an aprotic 
solvent, such as tetrahydrofuran. The reaction is candied out at a temperature between about - 
75'C to about -SSX, preferably about -TB^C, for a time period between about 1 hour to about 
6 hours, preferably about 2 hours. 

In reaction 1 of Scheme 12. the compound of formula XXVil by reacting XXVIII with 
20 boron tribromide in a polar aprotic solvent, such as methylene chloride. The reaction is 
carried out at a temperature between about -78*C to room temperature, preferably about 0*C, 
for a lime period between about 1 hour to about 24 hours, preferably about 16 hours. 

In reaction 1 of Scheme 13, the compound of fonmula XXX is converted to the 
corresponding compound of formula XXIX by reacting XXX with a compound of the fbnnula 

0 

X 

25 R9"^CI 

in the presence of triethylamine and a polar aprotic solvent, such as methylene 
chloride. The reaction is earned out at a temperature between about 0*^0 to room 
temperature, preferably about O^'C, for a time period between about 30 minutes to about 2 
hours, prefereably about 1 hours. 

30 In reaction 1 of Scheme J4. the compound of fomriula XXX is converted to the 

corresponding compound of formula XXXII by reacting XXX with methanesulfonic anhydride In 
the presence of triethylamine. The reaction is carried out at room temperature for a time 
period between about 30 minutes to about 24 hours, preferably about 12 hours. 



XXXI 
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5 In reaction 1 of Scheme 15, the confipound of formula XXXV is converted to the 

con-esponding compound of formula XXXIV by reacting XXXV with sodium hydroxide ina polar 
aprotic solvent, such as ethanol. The reaction is heated to reflux for a time period between 
about 1 hour to about 24 hours, preferably about 9 hours. 

In reaction 1 of Scheme Jfi, the compound of formula XXXVII Is converted to the 
10 corresponding compound of fonmula XXXVI by oxidizing XXXVII with tetrapropylammonium 
perruthenate and 4-methylmorpholine N-oxide in a polar aprotic solvent, such as methylene 
chloride. The reaction is earned out at room temperature for a time period between about 2 
hours' to about 6 hours, perferably about 4 hours. 

^ In reaction 1 of Scheme H. the 2-aminopyridine compound of formula XXXIX is 
15 converted to the corresponding compound of formula XXXVIII by reacting XXXIX with a 
compound of the formula. R^-N=C=0. The reaction is heated to reflux for a time period 
between about 1 hour to about 24 hours, preferably about 16 hours. 

In reaction 1 of Scheme IS, the 2-nitropyridine compound of formula XLI is converted 
to the con-espond 2-aminopyridine compound of fomfiula XL by reducing XLI with 10% 
20 platinum oxide on cartoon, methanol and tetrahydrofuran. The reaction is canied out at room 
temperature for a time period between about 1 hour to about 3 hours, preferably about 2 
hours. 

In reaction 1 of Scheme JS, the compound of fbmiula XLIII is converted to the 
conresponding compound of formula XLII by reacting XLIII with MCPBA in a polar aprotic 
25 solvent, such as methylene chloride. The reaction is canied out at room temperature for a 
time period between about 1 hour to about 4 hours, prefereably about 1 hours. 

In reaction 1 of Scheme 2Q. the2-chloropyridlne compound of formula XLV is 
converted to the corresponding compound of formula XLVI by reacting XLV with a compound 
of the fonnula. R^(CH2)rOH. In the presence of cesium carbonate and a polar aprotic solvent, 
30 such as dimethylformamide. The reaction Is canied out at a temperatue between about 65"C 
to about 90X, preferably about SOX, for a time period between about 10 hours to about 18 
hours, preferably about 16 hours. 

In reaction 2 of Scheme 2Q. the 3-cyanopyridine compound of formula XLVI is 
converted to the corresponding compound of fonnula XLVII by reacting XLVI with hydrogen 
35 peroxide in the presence of potassium hydroxide and a polar protic solvent, such as ethanol. 
The reaction is canied out at room temperature for a time period between about 1 hour to 
about 24 hours, preferably about 12 hours. 

In reaction 3 of Scheme 2Q, the compound of formula XLVII is converted to the 
corresponding compound of fomnula XLIV by reacting XLVII with a compound of the fonnula 
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XLVIII 



wherein X is chloro, bromo or iodo, in the presence of potassium hydroxide and a 
polar aprotic solvent, such as dimethyl sulfoxide. The reaction is canied at room temperature 
for a time period between about 1 hour to about 24 hours, preferably about 1 hours. 

In reaction 1 of Scheme 21, the compound of fomfiula XLDC Is converted to the 
10 comesponding compound of formula L by reacting XLDC witti a compound of the formula 




in a polar aprotic solvent, such a tetrahydrofuran. The reaction Is canried out at a 
temperature between about -85X to about preferably about 78'C, for a time period 
between about 0.5 hours to about 16 hours, preferably about 2 hours. 

In reaction 2 of Scheme 21, the compound of formula L is converted to' the 
corresponding compound of formula XLVIII by reacting L with chromic acid, sulfuric acid' and 
water in a polar aprotic solvent, such as acetone. The reaction is canied out at a temperature 
between about OX to about 25'C, preferably about OX, for a time period between about 0.5 
hours to about 16 hours, preferably 2 hours. 

In reaction 1 of Scheme 22. the compound of formula LIU is converted to the 
corresponding compound of fomiula UV by reacting Ull with a compound of the formula 



XLVIII 




in the presence of sodium hydride and a polar aprotic solvent, such as 
tetrahydrofuran. The reaction Is carried out at a temperature between about O'C to about 
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5 60X, preferably about 0*C, for a time period between about 1 hours to about 16 hours, 
preferably about 4 hours. 

In reaction 2 of Scheme 22, the compound of fomiula LIV is converted to the 
corresponding compound of formula Lll by reacting LIV with trifluoroacetic acid neat for a time 
period between about 1 hours to about 16 hours, preferably about 4 hours. 

reaction 1 of Scheme 23, the compound of formula LVI is converted tot he 
corresponding compound of formula LV by reacting LVI with a compound of the fonnula, 
R^CHO, in the presence of lithium diisopropylamide and a polar aprotic solvent, such as 
tetrahydrofuran. The reaction is canied out at a temperature between about -75"C to about - 
85X, preferably about -78X. for a time period between about 1 hour to about 6 hours, 
16 preferably about 1 hours. 

In reaction 1 of Scheme 24. the compound of fomriula LVIII is converted to the 
con-esponding compound of fomiula LVII by reacting LVIII with sodium borohydride in the 
presence of a polar protic solvent, such as methanol. The reaction is canied out at a 
temperature between about -10X to about 10X, preferably about 0"C, for a time period 
20 between about 0.5 hours to about 16 hours, preferably about 1 hours. 

In reaction 1 of Scheme 25. the compound of fonmula LX is converted to the 
con^esponding compound of fonnula LIX by reacting LX with a compound of the fomiula 



wherein X is chloro, bromo or iodo, in the presence of sodium hydride and a polar 
25 aprotic soh^nt, such as dimethylformamide. 

In reaction 1 of Scheme 26, the 2-fluoropyridine compound of formula LXII is 
converted to the corresponding compound of fonnula LXIIi, by reacting LXII. with a compound 
of the fomiula 





O 



R2 R3 



30 



OCH3 

in the presence of lithium diisopropylamid and a polar aprotic solvent, suh as 



tetrahydrofuran. 



wo 98/45268 PCT/IB98/00315 

-55- 

5 In reaction 2 of Scheme 2S. the compound of fbnnula LXIIl is converted to the 

corresponding compound of fomiula XLVIII, by reacting LXIll with a compound of the formula. 
HE-(CH2)r-R^ in the presence of sodium hydride and a polar aprotic solvent, such as 
dimethylfbrmamide. 

In reaction 1 of Scheme 21. the compound of formula LXV Is converted to the 

10 corresponding compound of formula LXVI, by reacting LXV with the Burgess reagent. 
CH3OOCNSO2NCH2CH3, In the presence of benzene. 

In reaction 2 of Scheme 2Z. the compound of formula LXVI is converted to the 
corresponding compound of fonmula LXIV, by reacting LXVI with osminum tetroxide In the 
presence of tert-butanol. NMO and actone. 

15 In reaction 1 of Scheme 2S, the compound of formula LXVI Is converted tot he 

conesponding compound of formula LXVII by hydrogenating LXVI in the presence of pailidium 
on carbon and ethanol. 

The compounds of fonmula I that are basic in nature are capable of fomiing a wide 
variety of different salts with various inorganic and organic acids. Although such salts must be 

20 phamnaceutically acceptable for administration to humans or animals, it Is often desirable in 
practice to initially Isolate the compound of fomiula I fn^m the reaction mixture as a 
phamnaceuticaliy unacceptable salt and then simply convert the latter back to the free base 
compound by treatment with an alkaline reagent and subsequently convert the latter free base to 
a phamnaceutically acceptable acid addition salt The acid addition salts of the base compounds 

25 of this invention are readily prepared by treating the base compound vyrith a substantially 
equivalent amount of the chosen mineral or organic acid in an aqueous solvent medium or in a 
suitable organk: solvent such as methanol or ethanol. Upon evaporation of the solvent, the 
desirbd solkJ salt is readily obtained. The desired add additfon salt can also be precipitated from 
a solution of the free base in an organic solvent by adding to the solution an appn:>priate mineral 

30 or organic acid. Pharmaceutically acceptable salts of amino groups include hydrochloride 
(preferred), hydrobromkJe, sulfate, hydrogen sulfate, phosphate, hydrogen phosphate, 
dihydrogen phosphate, acetate, succinate, citrate, tartrate, lactate, mandelate, methanesulfonate 
(mesylate) and p-toluenesulfonate (tosytate) salts. Cationic salts of the compounds of fomnula I 
are similariy prepared except through reaction of a carboxy group, such as where Re is carboxy. 

35 with an appropriate cationic salt reagent such as sodium, potassium, calcium, magnesium, 
ammonium. N,N'-dibenzylethylenediamine. N-methylglucamine (meglumine), ethanolamine. 
tnomethamine, ordiethanolamine. 

For administration to humans in the curative or prophylactic treatment of inflammatory 
diseases, oral dosages of a compound of fomnula i or a phamnaceuticalty acceptable salt thereof 

40 (the active compounds) are generally in the range of 0.1 to 1000 mg daily, in single or divided 
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5 doses, for an average adult patient (70 kg). The active compounds can be administered in single 
or divided doses. Individual tablets or capsules should generally contain from 0.1 to 100 mg of 
active compound, in a suitable pharmaceuticaily acceptable vehicle or carrier. Dosages for 
Intravenous administration are typically within the range of 0.1 to 10 mg per single dose as 
required. For intranasal or inhaler administration, the dosage is generally fomiulated as a 0.1 to 

10 1% (w/v) solution. In practice the physician will determine the actual dosage which will be most 
suitable for an individual patient and it will vary vwth the age. weight and response of the 
particular patient The above dosages are exemplary of the average case but therB can, of 
course, be individual instances where higher or lower dosage ranges are merited, and all such 
dosages are within the scope of this invention. 

15 For human use, the active compounds of the present invention can be administered 

alone, but will generally be administered in an admixture with a pharmaceutical diluent or carrier 
selected with regard to the intended route of administration and standard pharmaceutical 
practice. For example, they may be administered orally in the fonm of tablets containing such 
excipients as starch or lactose, or in capsules either alone or in admixture with excipients, or in 

20 the form of elixirs or suspensions containing flavoring or coloring agents. They may be injected 
parenterally; for example, intravenously, intramusculariy or subcutaneously. For parenteral 
administration, they are best used in the fonn of a sterile aqueous solution which may contain 
other substance; for example, enough salts or glucose to make the solution isotonic. 

Additionally, the active compounds may be administered topically when treating 

25 inflammatory conditions of the skin and this may be done by way of creams, jellies, gels, pastes, 
and ointments, in accordance with standard phamriaceutical practice. 

The therapeutic compounds may also be administered to a mammal other than a 
human. The dosage to be administered to a mammal will depend on the animal species and the 
disease or disorder being treated. The therapeutic compounds may be administered to animals 

30 in the fomi of a capsule, bolus, tablet or liquid drench. The therapeutic compounds may also be 
administered to animals by injection or as an implant Such formulations are prepared in a 
conventtonal manner in accordance with standard veterinary practk:e. As an alternative the 
therapeutic compounds may be administered with the animal feedstuff and for this purpose a 
concentrated feed additive or premix may be prepared for mixing with tiie nonnal animal feed. 

35 The ability of the compounds of fbnmula I or the phanmaceuticaRy acceptable salts 

thereof to inhibit PDE4 may be determined by the foltowing assay. 

Inhibition of Eosinophil Dearanulation and Activation In Hu m an Whole BInnri 
Human Blood Eosinophil Degranulation and Af %ation Measurement 
Blood collection and com pound incubation 
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5 One hundred m\ blood is obtained from normal volunteers in Vacutainer tube #6480 

(14.3 USP units sodiunf) heparin/ml blood). Heparinized blood is pooled in 50 ml conical 
centrifuge tubes at 22^C. On ml blood is placed in a 12X75 mm siliconized glass tube 
containing 1 ul DMSO or 1 ul test compound In triplicate. After mixing, tubes are placed in a 
shaking water bath at 37^ for 15 minutes. One ul PGE1 in DMSO Is added to all tubes to 
10 give a final concentration of 1 uM. After mixing, 100 ul PBS (negative control) or Sephadex G- 
15 beads in PBS (8.25-16.5 mg/ml final concentration) Is added to tubes. After mixing, all 
tubes are incubated in a shaking water bath at 37*0 for 1-2 hours. 
Prepgration of piggmg ggmpl^ 

At the end of incubation, 20 ul of 15% EDTA in PBS is added to each assay tube. 
15 After mixing, the samples are centrifuged at 2,000 rpm (Sorvall 6000B centrifuge) at 22X for 
5 minutes. 

EDN for EPX) and LTE4 measuremen ts and the effect of compounds 
All plasma samples are tested for EDN (eosinophil derived neurotoxin) and LTE4 
(leukotriene E4) levels. Extensive studies suggest that Sephadex beads trigger cosinophil- 
20 mediated EDN and LTE4 release In human whole blood. The levels of EDN and LTE4 are 
determined by a RIA (Kabi Pharmacia Diagnostics) and EIA (Oayman Chemical), respectively. 
EDN and LTE4 levels are calculated by comparison to a standard curve using Microsoft Excel 
or other appropriate software. Percent of control EDN or LTE4 release is calculated by: 
% Control EDN = [EDN (compound) - EDN(bIank))/[EDN(total) - EDN(blank)l 
25 • • % Control LTE4 = [LTE4(compound) - LTE4(blank)l/[LTE4(total) - LTE4(blank)] 

where the blank is the level of EDN or LTE4 in the absence of Sephadex beads and 
the total is the level of EDN or LTE4 in the presence of Sephadex beads. An IC30 or IC50 
value is defined as the concentration of a compound that inhibits specific EDN or LTE4 
release by 30 or 50%, respectively. 
30 Inhibition of PDE4 Isozvme and eosinophi l activation by f-t-^ and M enantionnftrR 

To assess phamrtacologically which PDE4 isozyme(s) is responsible for eosinophil 
activation, we have prepared enantiomers of PDE4 inhibitors and compare the Inhibitory effect 
of these enantiomers oh PDE activity and eosinophil activation. PDE4 activity is assessed by 
measuring hydroly^s of 1 uM cAMP by individual human recombinant PDE4 isozymes 
35 (PDE4A, 48, 40 or 4D). Eosinophil activatk}n is estimated by measuring Sephadex beads- 
Induced release of eosinophil derived neurotoxin (EDN) and leukotriene E4 in human whole 
blood. Table 1 illustrates comparison of one example of (-) and (+) enantiomers on the activity 
of individual PDE4 isozymes and on the release of END and LTE4. (+) Enantiomer ((S)-<-)2(4- 
Fluoro-phenoxy)-N-[1-(4-methoxy-phenyl)-ethyll-nlctinamide) is 22 times more potent in 
40 inhibiting PDE4D than (-) enantiomer {(R)2-(4-Fluoro-phenoxy)-N-I1-{4-metoxy-phenyl)-ethylJ- 
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5 nicotinamide); however, they are approximately equipotent in inhibiting the other 3 isozymes, 
i.e., PDE4A, 4B and 4C. Importantly, the (+) enantiomer is 20-37 fold more effective against 
the EDN and LTE4 response. These results indicate that the differential effect of (+) and {-) 
enantiomers on PDE4D isozyme inhibition is identical to their effects on eosinophil EDN/LTE4 
release, demonstrating that the PDE4D isozyme plays a key role in regulating eosinophil. 
10 Table 1. 



(•«■) VS> M enantiomers on PDE4 Isogymes and EosinQ p hil Responsfts 
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Including the aforementioned enantiomer, a total of 8 pairs of (+) and (-) enantiomers 
has been prepared. As illustrated in Table 2, the enantioselective effect of these compounds 
15 on PDE4D isozyme inhibition correlates significantiy with those on the EDN and LTE4 
response. 

Table 2. Correlation of enantioselective effects on ttie PDE activity and EDN/LTE4 



response by 8 compounds, each having (+) and (-) enantiomers. 



Correlation of differential effects of (+) and (-) enantiomers on: 




vs. END response 


VS.LTE4 response 


PDE4A 


No conrelation 


No correlation 


PDE4B 


No correlation 


No correlation 


PDE4C 


No conflation 


No conflation 


PDE4D 


Positive conrelation 
(p<0.02) 


Positive correlation 
(p<0.G06) 



Inhibition of pulmonary eosinoDhilia 
To evaluate these compounds for pulmonary efficacy, we have used a well- 
characterized monkey model of asthma fTumer et ah. Am. J. Respl r. Crit Care Med 149, 
1153-1159, 1994). Exposure of atopic Macaca fascicularis monkeys to antigen causes a 
significant influx of inflammatory cells observed in the bronchoalveolar (BAL) fluid of these 
monkeys at 4-24 hours post antigen challenge. In tiiis model, PDE4D isozyme selective 
compounds given subcutaneously significantly inhibit pulmonary eosinophil infiltration by 59- 
76% at 24h post antigen challenge. These compounds, however, do not affect neutrophil or 



20 



25 
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5 lymphocyte infiltration, demonstrating selectiv inhibition of the eosinophil response by these 
compounds. 

Inhibition of TNF ProducHon in Isolated Hn man-MonQcytfts 
The ability of the compounds I or the phamiaoeutically acceptable salts thereof to inhibit 
the production TNF and, consequently, demonstrate their effectiveness for treating disease 
1 0 involving the production of TNF is shown by the following in vitro assay: 

Peripheral blood {100 mis) from human volunteers is collected in 
ethylenediaminetetraacetic add (EDTA). Mononuclear cells are isolated by FICOLLyHypaque 
and washed three times in incomplete HBSS. Cells are resuspended in a final concentration of 1 
X 10* ceHs per ml in pre-wamied RPMI (containing 5% PCS, glutamine. pen/step and nystatin). 
1 5 Monocytes are plated as 1 x 1 0® cells in 1 .0 ml in 24-well plates. The cells are incubated at ST^C 
(5% carbon dioxide) and allowed to adhere to the plates for 2 hours, after which time non- 
adherent cells are removed by gentle washing. Test compounds (10ml) are then added to the 
cells at 3-4 concentrations each and incubated for 1 hour. LPS (10ml) is added to appropriate 
wells. Plates are incubated overnight (18 hrs) at 37'C. At the end of the incubation period TNF 
20 was analyzed by a sandwich ELISA (R&D Quantikine Kit). IC50 determinations are made for 
each compound based on linear regression analysis. 

Mass spectra were detemiined by the GC-MS. AMPI, APCI or thermospray method. 
All NMR were taken on a 400 MHz instrument 

PREPARATION 1 

25 2-(4-Fluoro-phenoxvWiicotinic acid 

To a stired solution of 4-fluorophenol (5.0 grams, 44.6 mmole) In dimethylformamide 
(40 ml) at room temperature was added 60% sodium hydride (3.6 grams, 89.0 mmole) 
portionwise and stirred for 30 minutes. 2-Chloronicotinic acid (7.1 grams, 45.0 mmole) was 
added portionwise and the mixture was refluxed for 3 hours. The solution was poured into 

30 300 ml water and washed with diethyl ether. The aqueous was poured into 400 ml ice/water 
and acidified to pH 3 with acetic acid. The resulting precipitate was isolated by filtration to give 
an off-white solkJ (5.2 g). M.P. 180-182°C; MW 233.21; MS (m/e) 234 (M*+1). 

The compounds of Preparation 2-5 were prepared according to ttie procedure of 
Preparation 1 substituting the conBsponding alcohol for 4-fluorophenol. The duration of 

35 reaction was between 1 and 24 hours. 

PREPARATION 2 
2-(3-FluorD4)henoxvWnicotinic acid 
MW 233.21; MS (m/e) 233 (M*). 
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5 PREPARATION a 

2-(2.4-dmuoroohenoxv>-nienKnir ^pj,^ 

MW251.19; MS (m/e) 252 (M*+1). 

PREPARA-nONA 
2-f3-chlQro-DhenoxY).n teotinic aeid 
10 MW 249.65; MS (m/e) 250 {M*+1 ). 

PREPARATlQWfi 
2-(3-Methoxv -ohenoityUiiienKtiir y.>^H 
MW 245.23; MS (m/e) 261 (M*+18). 

PREPARATIQMfi 
15 2-(pvrldln.3.vkM(vt.nieof inte 

A solution of 2-{Pyridin-3-yloxy)-nicotinic acid etiiyl ester (0.419 grams, 1.71 mmole) 
in ethanol (10 ml) and 1 a sodium hydroxide (4 ml) was refiuxed for 4 hours. The mixture was 
poured into 100 ml water, acidified to pH 4 with 1 iJ hydrochloric acid and concentrated to 
dryness to give a solid (0.643 g). MW 216.21; MS (m/e) 217 (M*+1). 
20 The compounds of Preparations 7-22 were prepared according to the procedure of 

Preparation 6 substituting the corresponding ester for 2-(Pyridin-3-yloxy)-nicotinic acid ethyl 
ester. The duration of reaction was t)etween 1 and 24 hours. 

PREPARATION 7 
2.fS-Chloro-pvridin-3-vioxv>.nientinir 
25 MW 250.65; MS (m/e) 251 (M*+1 ). 

PREPARATION 8 
2-f3.Nllro-phenoxvWnieotinie arirt 
M.P. 172-174«C; MW260; MS (nn/e) 261 (M*+1) Anal, calcd. fbrCjHeNaOs: C, 55.39; 
H, 3.10; N. 10.77. Found: C, 54.71; H, 3.15; N. 10.65. 
30 PREPARATION 9 

2-(3-Cvano.Dh6noxv>.nir.nfinir. ^^i^ 
M.P. 220-222»C; MW 240.22; MS (m/e) 240 (M*). 

PREPARATION 10 
2-f3-Pimethvlamino-DhenoxvUnleBtinieaeid 
35 MW 258.27; MS (m/e) 259 (M*+1 ). 

PREPARATION 11 
2-<3^cetviamlno-ohenoCTV4iieotinic arid 
M.P. 273-275»C; MW 272.26; MS (m/e) 273 (M*+1). 
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5 PREPARATtQN 1? 

^riH-lndol-4-vloxv^-nicotmic ariri 
MW254: MS (m/e) 255 (M*+1). 

PREPARATIOM13 

2-f3-Trifluor omethyi-phenoxy)-nicQfmir i^ t^}d 
10 M.P. 148-1 50°C; MW 283.05; Anal, calcd. for CnHgNOaFa: C. 55.10; H. 2.85; N, 4.95. 

Found: C, 54J1; H. 2.51; N, 4.83. 

PREPARATION 1A 
?^3>Tetrazot-1-vl-phenoxv^-nicQtiniearJri 
M.P. 185-188*0; MW 283.2; MS (m/e) 282 (M*.1). 
15 PREPARATION IS 

2-(3-Methvlsulfanvl-DhenoxvUnicQtinir,^i>^r^ 
MW 261. 302; MS (m/e) 262 (M*+1). 

PREPARATION 16 
2-f3>Acetyl-phenoxvWnicotinic ar-iri 
20 MW 257.248; MS (m/e) 256 (M*-1). 

PREPARATION 17 
2-f3-Trifluorometho3CY.p henoxv)^icQtinlc arir^ 
MW 299.208; MS (m/e) 300 (M*+1), 

PREPARATION 18 

25 2-(3.4-dlfluoro-DhenQxvV nicotfnic acid 

MW251.20; MS (m/e) 251 (M*). 

PREPARATION 19 
2-f3.5-difluoro-phenoxv>.nicotinie aeid 
MW251.20; MS (m/e) 252 (M*+1). 
30 PREPARATION 20 

2-r3-Fluor(M)henoxy)-n}cotmic acid 
M.P. 135-137°C; Anal, calcd. for CigHeNOaF: C. 61.79; H, 3.46; N, 6.01. Found: C. 
61.51; H. 3.69; N, 5.78. 

PREPARATION 21 

35 2-fBen2ori.31dioxol>5.vloxy^ nieotinic acid 

M.P. 162.164*0; NMR (DMSO-d®) d 6.0 (2H. s), 6.5^.3 (6 H, m). 
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5 PREPARATION 22 

2-f3-DimethYlcarbamovl-phenoxv)-N-r4-(1-hvdroxv-1-methy l-ethv 
nicotinic acid 

NMR (DMSO-d") d 2.88 (3H, s), 2.93 (3H, s), 7.08 (4H. m), 7.42 (1H, m). 8.22 (2 

H, m). 

10 PREPARATION 23 

2-fDvridin-3-vioxvUnicotini c acid ethyl ester 

A solution 2-Chloro-nicotinic acid ethyl ester (0.53 grams. 2.85 mmole). cesium 
carbonate (2.326 grams. 6.73 mmole) and l^ridln.3-ol (0.271 grams. 2.85 mmole) In 
dlmethylfbnfnamide (20 ml) was heated to 65*C for 10 hours. The mixture was diluted with 
15 300 ml water and extracted with ethyl acetate. The combined extracts were washed with 
water and brine, dried over Na2S04, filtered, and concentrated to an oil (0.55 g). MW 244.25; 
MS (m/e) 244 (M*). 

The compounds of Preparations 24-43 were prepared according to the procedure of 
Preparation 23 substituting the corresponding alcohol for Pyridin-3-oL The duration of reaction 
20 was between 1 and 24 hours. 

PREPARATION 24 
2-f5-ChlorD-Dvridin-3-vlQxvUnieQtinie aci d ethvi ester 
A solution of 2-Chloro-nicotinic acid ethyl ester (2.07 grams, 11.2 mmole). Cesium 
carbonate (7.27 grams. 22.3 mmole) and 5-chloro-3-pyridinol (1.45 grams, 11.2 mmole) in dry 
25 dimethylformamide (40 ml) was stirred at 90**C overnight The suspension was cooled to 
room temperature, poured into water and extracted with diethyl ether. The combined 
organics were washed with water and brine, dried over MgS04, anci concentrated to a tan 
solid. Recrystaiization from hexane gave a yellow solid (1.0 g), M.P. 65-69**C; Anal, calcd. for 
CiaHiiCINsOa: C, 56.03; H. 3.98; N, 10.05. Found: C, 56.14; H. 4.04; N, 10.16. 
30 MW 278.72; MS (m/e) 279 (M*+1 ). 

PREPARATION 
2-<3-Nitro-phenoxv>-nicotinic acid ethyl ester 
M.P. 70-72«C; MW 288.26; MS (m/e) 289 (M^i). 

PREPARATION 26 
35 2-f3-Cvano-DhenoxvWnicotlnic acid ethyl ester 

MW268; NMR (CDCW d 1.4 (3H, t). 4.39 (2 H, q). 7.12-8.4 (7 H, m). 

PRffARATIQN?7 
2-f3>Dimethvlamtno-Dh6noxv^-nicotinic acid efhyl f^f 
MW 286.33; MS (m/e) 287 (M^+i). 
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5 PREPARATION 28 

2-(4-Cvano-pheno>cv>-nicotinic acid ethyl t^f^r 
MW 268; MS (m/e) 268 (M*). 

PREPARATION 29 
2-(3>Acetvlamino-phenoxvWnicotinic aci d ethvl ester 
10 MW 300.32; MS (m/e) 301 (M*+1). 

PREPARATION 30 
2T(3-ch[oro-phenoxvUnicotinic acid ethyl ester 
MW 277.71 ; MS (m/e) 278 (M*+1 ). 

PREPARATION 31 

15 2-riH-lndol-4-vloxy)-nicot inic acid ethyl ester 

MW282; NMR (DMSOkJ®) d 5.9 (1H. s), 6.4-8.4 (7 H, m). 11.20 (1 H, bs). 

PREPARATION 32 
?.-(3-Trifluoromethvl-phenoxv^-nicotinic acid ethyl ester 
M.P. 4&48«'C: MW311; MS (m/e) 312 (M*+l). 
20 PREPARATION 33 

2-(3-Tetra2ol-1-vl-phenoiry)-nicQtinic acid ethyl ester 
M.P. 100-102*0; MW 31 1.27; MS (m/e) 312 (M*+1). 

PREPARATION 34 
2-(3-Methvlsulfanvl-phenoxvWnicotinic acid ethyl ester 
25 MW 289.356; MS (m/e) 290 (M*+1 ). 

PREPARATION 35 
2-(3-Acetvl-Phenoxy >.nlcotlnic add ethyl ester 
MW 285.302; MS (m/e) 286 (M*+1). 

PREPARATION 36 

30 2-(3-Trtfiuoromethoxv-Phcnoxv^-nicotinic a cid ethyl ester 

MW 327.262; MS (m/e) 328 (M*+1). 

PREPARATION 37 
2-(3,4-difluoro-phenoxvV-nicotinic aci d ethyl ester 
MW 279.26; MS (m/e) 279 (M*). 
35 PREPARATION W 

2-(3.S-dlfiuoro-Phenoxy V.nicotinic acid ethyl ester 
MW 279.26; MS (m/e) 279 (M*). 
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5 PREPARATIQMaa 

2-<3-FluorD-Dhem>«vV^ileQHnle aiiiri athvl aater 

MW261.26 MS (m/e) 262 (M*). 

PREPARATION 40 
2-(3-Cvano-4-fluoro-phenoxv>-ni eotinie acid ethyl ester 
10 MW 286.28 MS (m/e) 286 (M*). 

PREPARATION 41 
2-(Benzori.31dioxo|.5.vloxvl-nieotlnie aci d ethvl ester 
MW 287. 'H NMR (DMSO-d^ d 1.2 (3H. t), 4.30 (2 H. q), 6.0 (2 H. s). 6.5-8.4 (6 H. 

m). 

15 PREPARATION 42 

2-(3-DimethVlcarbamovl-DhenoxvWnicotlnie ae id ethvl ester 
NMR (CDCL3) d 1.36 (3H. t). 3.00 (3H. s). 3.07 (3H. s). 4.38 (2H. q). 7.06 (1H. m). 
7.19 (1H. m). 7.24 (2 H. m), 7.42 (1H, m). 8.24 (2 H. dd). 

PREPARATION 43 

20 2-(3-Formvl-Phenoxv>.nicotinic acid ethvl ester 

MW271.29 MS (m/e) 271 (M*). 

PREPARATION 44 
2-Chloro-nicottnic aeld ethvl enter 
To a solution 2-Chloro-nicotinic acid (12.5 g) in Ethanol (250 ml) was added thionyi 
25 chbride (5.77 ml) dropwise and refiuxed for 1.5 iiours. The mixture was concentrated to 
remove ethanol and diluted with 300 ml water. Solid sodium bicartx)nate was added to adjust 
the solution to pH 8.0. This was extracted with ethyl acetate, wahed with water, saturated 
bicarbonate solution, water and brine, dried over Na2S04, filtered and concentrated to a yellow 
liquid (10.0 g). MW 185.61; MS (m/e) 185 (M*). 
30 PREPARATION 4fi 

2-(4-Cvano-phenoxv^.nicotinir. ar.|H 
A solution of 2-(4-Cyano-phenoxy)-nicotinic acid methyl ester (0.200 grams, 0.787 
mmole) in tetrahydrofuran (3 ml) and 1 M UOH^HjO (1.97 ml) was stirred over night The 
mixture was diluted with 25 ml water, acidified to pH Iwith 2 H hydrochloric acid and filtered to 
35 give a white solid (0.144 g). MW 240; 'H NMR (DMSO-d®) d 7.2 (3H. m), 7.90 (2 H, m). 8.35 (2 
H. m), 13.5 (1 H, bs). 

The compounds of Preparations 46 was prepared according to the procedure of 
Preparation 45 substituting the corresponding ester for 2-(4-Cyano-phenoxy)-nicotinic add 
methyl ester. The duration of reaction was between 1 and 24 hours. 
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5 PREPARATION 46 

2-(3-Cvano-4>fluoro-Dhfinoxv>-nicotinic aeid 
MW 258.22 MS (m/e) 258. 257 (M*). 

Preparation 47 
2-f4-aminomethyl-phenyl)>propan-»2-ol 
10 To a stirred solution of 4-(1-hydroxy-1-methyl-ethyl)-benzonrtrile (20.9 g, 0.13 mol.) in 

dry tetrahydrofuran (300 mL) at O^^C was .added slowly dropwlse 1.0M lithium aluminium 
hydride In tetrahydrofuran (388 mL, 0.39 mol.). The mixture was refluxed for 30 min. then 
cooled to 0®C and quenched with methanol (50 mL) added slowly dropwise. The mixture was 
concentrated in vacuo to half volume and diluted with chlorofonm (1200 mL) then washed with 
15 water (300 mL). The resulting suspension was filtered through Celite and the filtrate layers 
seperated. The organic extract was dried (l\/lgS04) and concentrated to give 16.2g as a light 
yellow solid mp 64-6°C. NMR (CDCI3): 7.45 (d. 2H). 7.26 (d, 2H). 3.83 (s. 2H), 1.57 (s. 6H). 
GC-MS (m/e. %): 164 (M\ 15). 150 (80). 132 (75), 106 (100). 

PREPARATION 48 

20 244-Cvano-phenoxv^.nicoti nic acid methyl ester 

A solution of 2-(4-Cyano-phenoxy)-nicotinic acid ethyl ester (0.90 grams, 2.44 
mmole) in methanol (10 ml) and potassium carbonate (1.01 grams. 7.33 mmole) was refluxed 
for 20 minutes. The mixture was diluted with 100 ml water, acidified to pH 1 and filtered to 
give a solid (0.200 g). MW 254; MS (m/e) 254 (M^. 
25 PREPARATION 49 

2-r3-Chloro>Phenoxv^.nicotinamide 
A solution of 2-(3-Chloro-phenoxy)-nicotinonitrile (7.81 grams, 33.9 mmole), 3% 
hydrogen peroxide (190 ml, 169 mmole) and 50 % potassium hydroxide (380 ml, 3.39 mmole) 
in ethanol (100 ml) was stired at 70* C over nighL The mixture was concentrated to 250 ml 
30 and cooled to 0°C, A solid was isolated by filtration, dissolved in ethyl acetate, dired over 
magnesium sulfate and concentrated to a white solid (6.51 g). M.P. 225-228°C; MW 248.67; 
MS (m/e) 250 (M*+1). 

PREPARATION 50 
2-(3-Chloro>phenoxv^-nlcotinonitrile 

35 A solution 2-Chloro-nicotinonitrile (5.0 grams, 36.1 mmole), cesium carbonate (23.5 

grams, 72.2 mnwie) and 3-chlorophenol (4.65 grams, 36.1 mmole) in dimethylfbrmamide (100 
ml) was heated to 80*C over night The mixture was cooled and poured into 500 ml water and 
extracted with diethyl ether. The combined extracts were washed with water and brine, dried 
over MgS04, filtered, and concentrated to a white solid (8.21 g). M.P. 88-90*»C; Anal, calcd. 

40 for CzHyNjOCI: C. 62.49; H, 3.06; N, 12.15. Found: C. 62.43; H. 3.00; N. 12.13. 
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^ PREPARATION SI 

2-(4-Fluoro.p henoxvVpyridin-3-ylami|^ ^ 

To a solution 2K4-Fluoro-phenoxy)-3-nitro-pyridine (3.00 grams, 12.81 mmole) in 
ethyl acetate (100 ml) was added 10% palladium on carbon ( 0.600 g). This was shaken 
under 50 psi hydrogen for 1 hour. The catalyst was removed by filtration, and the solution was 
10 concentrated to give a white solid (2.49 g). M.P. 92-94«C; MW 204.20; MS (m/e) 204 (M*). 

The compound of Preparation 10a was prepared according to the procedure of 
Preparation 10 substituting the connesponding nitro for 2-(4-Fluoro-phenoxy)-3-nitro-pyridine. 
The duration of reaction was between 1 and 24 hours. 

PREPARATION S2 

1S 24Pvridin-3-vloxvUpyridinAYl^ininf 

MW 187; MS (m/e) 188 (M*+1 ). 

PREPARATION 53 
2-f4-nuoro-phenoxv)-3 -nitro-Pvridine 
A solution 2-Chloro-3-nitro-pyridine (5.0 grams. 31.54 mmole), cesium carbonate 
20 (25.7 grams. 78.85 mwole) and 4-fluorophenol (3.6 grams, 34.69 mmole) in 
dimethylformamide (85 ml) was stirred for 2 hours at room temperature. The mixture was 
diluted with 250 ml water and extracted with ethyl acetate. The combined extracts were 
washed with 1 H NaOH, water and brine, dried over Na2S04. filtered, and concentrated to a 
yellow solid (7.16 g). M.P. 87-89<»C; MW 234.1; MS (m/e) 234 (M*). 
25 The compound of Preparation 54 was prepared according to the procedure of 

Preparation 53 substituting the corresponding alcohol for 4-fluoropheno!. The duration of 
reaction was between 1 and 24 hours. 

PREPARATION 54 
2-(Pvridin-3-vloxv^-3»nitrQ,pYrifiini> 

30 MW217.186; MS (m/e) 218 (M*+1). 

PREPARATION 55 
2-(3-Chtoro-phenoxv^-Dvridine-3-carbaldehyde 
To a solution of methyl sulfoxide (0,23 ml, 3.3 mmole) and methylene chloride (10 ml) 
at -70»C was added oxalyl chloride (0.20 ml. 2.3 nmole) dropwise over 5 minutes and stirred 
35 for 1 hour. A solution of [2-(3-Chloro-phenoxy)-pyridin-3-yll-methanol (0.39 grams, 1.7 
mmole) in methylene chloride (10 nrtl) was added to the stining mixture dropwise and stirred at 
- 70**C for 1 hour. It was wanned to - 35**C for 15 minutes and cooled down to - 70^C at which 
time trietfiylamine (1.15 ml. 8.3 mmole) was added and the mixture was wanned to 0**C. The 
mixture was diluted with 20 ml methylene chloride and washed witii saturated sodium 
40 hydrogencarbonate and brine, dried over NagSOA. filtered, and concentrated to an orange oil 
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5 which was which was purified by chromatography on silica gel eluting with 1/3 ethyl acetate/ 
hexane to give a yellow oil (0.180 g). MW 233.65; MS (m/e) 234 (M*+1). 

The compound of Preparation 56 was prepared according to the procedure of 
Preparation 55 substituting the conresponding alcohol for I2-(3-Chloro-phenoxy)-pyridin-3-yl]- 
methanol. The duration of reaction was between 1 and 24 hours. 
10 PREPARATION 56 

24Pvridjn-3-vloxv>-DVridine-3-carbaldehyde 
MW 200.20; MS (m/e) 201 (M*+1). 

PREPARATIONS? 
r2-^3-CMoro-phenoxv^-DVridin-3>vn-fnethanQl 
15 To a solution of 2-(3-Chloro-phenoxy)-nicotinic acid ethyl ester (0.5 g) and 

tetrahydrofuran (10 ml) at O^'C was added lithium aluminum hydride (0.4 g) in two portions 
and stirred for 30 minutes. The solution was allowed to warm to room temperature and stin-ed 
over night The mixture was quenched with 1 N sodium hydroxide (0.5 ml) and diluted with 
water. The mixture was filtered through celite which was washed with ethyl acetate to extract 
20 the product The combined extracts were washed wth water and brine, dried over MgS04, 
filtered, and concentrated to an oil (0.39 g). MW 235.67; MS (m/e) 236 (M^i). 

The compound of Preparation 58 was prepared according to the procedure of 
Preparation 57 substituting the conresponding ester for 2-(3-Chloro-phenoxy)-nicotinic acid 
ethyl ester. The duration of reaction was between 1 and 24 hours. 
25 PREPARATION 58 

r2-fPvridin-3>vloxv)-Dvridin-3-yn-iTiethanol 
MW 202.21; MS (m/e) 203 (M*+1). 

PREPARATION S9 
3-Tetrazo1-1-YhphgnPl 

30 To a solution 1-(3-Benzyloxy-phenyl)-1H-tetra2ole (0.640 grams, 2.54 mmole) in 

ethanol (15 ml) was added 10% palladium on carbon ( -0.100 g). This was stirred under 
hydrogen balloon over night. The catalyst was removed by filtration, and the solution was 
concentrated to give a white solid (0.364 g). M.P. 171-172*^0; MW 162.12; MS (m/e) 163 
(M*+1). 

35 PREPARATION 60 

l-O-Benzvloxv-DhenylMH-tetrazote 

To a solution of 3-Benzyloxy-phenytamine (1.50 gran^, 7.53 mnrwle) and acetic acid 
(15 ml) at 70*^0 was added a solution of ethyl orthoformate (1.116g, 7.53 mmole) in acetic 
acid (4 ml) and stinned for 4 hours. To the solution was added sodium azide (1.468g, 22.6 
40 mmole) in two portions and stin^ for 20 hours at 70 *C. The mixture was extracted with ethyl 
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5 acetate. The combined extracts were washed with saturated sodium hydrogencarbonate and 
brine, dried over Na2S04, filtered, and concentrated. The product was purified via flash 
chromatography on silica using 3/1 hexane/ ethyl acetate as eluent to give white crystals 
(0.650 g). M.P. 85-86X: MW 252.25; IVIS (m/e) 252.8 (M*). 

PREPARATION fil 
10 3-Methvlsulf anvUphenoi 

To a solution of acetic acid (200 ml) was cooled to - 50*C was bubbled in HBr gas (20 
g). m-Methoxyphenylmethylsulfide (20 grams. 130 mmole) and 48% aqueous HBr (10 ml) 
was added and the mixture was refluxed for 3 hours. The acetic acid was removed, and the 
oil was poured into 150 ml ice water.lt was extracted with diethyl ether. The combined extracts 
15 were washed with 15% KOH. and the agueous was acidified with concentrated hydrochloric 
acid and extracted with diethyl ether. The combined extracts weredried over Na2S04, filtered, 
and concentrated to an oil (11.5 g). MW 140.205; MS (m/e) 141 (M*+1). 

PREPARATION 62 
1 -Methoxy-3 >methvlsulfanvl-benzene 
20 To a suspension of magnesium (7.2 grams. 296 mmole) and iodine (100 ml) in diethyl 

ether (250 ml) m-Bromoanisole (47.0 grams, 250 mmole) was added slowly with spontaneous 
refluxing. Methyl disulfide (16.0 grams, 160 mmole) was added and stirred for 1 hour. A 
solution of water (100 ml) and concentrated hydrochloric acid ( 30 ml) was added as the 
mixture was being cooled. The layers were separated and the aqueous was extracted with 
25 diethyl ether. The connbined extracts were dried over MgS04. filtered and concentrated to an 
oil which was purified by distilation (20 mm Hg) at 130-135**C. (23.5 g). 

PREPARATION 63 
2-(Pvriclin-3-v1methoxvWnfeotinic acid ethyl 
To a solution of Pyridin-3-yl-methanol (0.59 grams, 5.4 mmole) in dimethylformamide 
30 (20 ml) sodium hydride (0.259 grams, 6.5 mmole) was added and stirred for 30 minutes. 2- 
Chloro-nicotinic acid ethyl ester (1.0 grams, 5.4 mmole) was added via syringe and stin-ed at 
room temperature over night. The mixture was diluted with water (150 ml) and extracted by 
diethyl ether and ethyl acetate. The combined extracts were washed with IN NaOH, water 
and brine, dried over Na2S04. filtered, and concentrated to an oil (1.3 g). MW 258.28; MS 
35 (m/e)259(M*+1). 

PRPPARATIPN»I 
2-fa-Methoxvcarbonvi-Bhenoxv>-nieQtinic acid 
To a solution 2-(3-M thoxycarbonyl-phenoxy)-nicotinic acid benzyl ester (1.1 g) in 
methanol (15 ml) and ethyl acetate (15 ml) was added 10% palladium on carijon ( 0.2 g). This 
40 was shaken under 30 psi hydrogen for 2 hours. The catalyst was removed by filtration, and 
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5 the solution was concentrated to give a solid which was triturated in methylene chloride/ 
hexane to give a white solid (0.630 g). MW 273.26; MS (m/e) 274 (M*+1). 

PREPARATION fifi 
2-(3>!Vlethoxvcarfaonvl-nhenoxv^-nieotinic acid benzyl estef 
Into a solution of 2-(3-lodo-phenoxy)-nicotinic acid benzyl ester (1.7 grams, 3.94 
10 mmole), dppf (0.131 grams, 0.24 mmole), Pd(0Ac)2 (0.027 grams. 0.12 mmole) and 
triethylamine (0.797 grams, 7.9 mmole) in methanol (10 ml) was bubbled in carbon monoxide 
gas for 5 minutes. The mixture was heated to 60**C for 4 hours, poured into 200 ml water, and 
extracted with diethyl ether. The combined extracts were washed with water and brine, dried 
over MgS04, filtered, and concentrated to an oil which was purified via flash chromatography 
15 on silica using 25% ethyl acetate/ hexane as eluent (1.2 g). MW 363.39; MS (m/e) 364 
(M*+1). 

PREPARATION 66 
2-f3-lodo-ph enoxv)-nicotlnic acid benzvl ester 
A solution 2-Chloro-nicotinic acid benzyl ester (1.7 grams. 6.86 mmofe), cesium 
20 cariDonate (4.5 grams, 13.7 mnrwie) and 3-iodophenoI (1.7 grams. 7.54 mmole) in 
dimethylformamide (20 ml) was stirred for 2 hours at 70^0*C. The mixture was poured into 
150 ml water and extracted with diethyl ether. The combined extracts were washed with 
water and brine, dried over MgS04, filtered, and concentrated to an oil which was purified via 
flash chromatography on silica using 30% ethyl acetate/ hexane as eluent (2.32 g). MW 
25 431 .24; MS (m/e) 432 (M*+1 ). 

PREPARATION 67 
2-Chloro-nicoti nic acid benzyl ester 
A solution 2-Chloro-nicotinic acid (3.0 grams, 19.0 mmole), potassium carbonate (6.5 
grams. 48.0 mmole) and benzyl bromide (2.8 ml, 24.0 mmole) In dimethylformamide (20 ml) 
30 was stin-ed at room temperature over night The mixture was poured into 200 ml water and 
extracted with diethyl ether. The combined extracts were washed with water and brine, dried 
over MgS04, filtered, and concentrated to an oil which was purified via flash chromatography 
on silica using 10% ethyl acetate/ hexane as eluent (2.8 g). MW 247.69; MS (m/e) 247 (M* ). 

PREPARATIONS 
35 C-(5-Chloro-ffuran>2-viWnethyiamini> 

To a solution of 5-Chloro-furan-2-carbaldehyde oxime (1.38 grams. 9.5 mmole) in 
tetrahydrofuran (30 ml) was added dropwise 1.0 M lithium aluminum hydride (21 ml, 21 
mmole) and refluxed for 30 minutes. The mixture was cooled to O'^C and quenched with 5 ml 
methanol and 5 ml saturated NH4CI. The mixture was poured into 150 ml water and extracted 
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5 with diethyl ether. The combined extracts were washed with water and brine, dried over 
iy/lgS04, filtered, and concentrated to an oil (0.403 g). iWIW 131.57; MS (m/e) 130/131 (M* ). 

The compounds of Preparations 69-71 were prepared according to the procedure of 
Preparation 68 substituting the corresponding oxime for 5-Chloro-furan-2-cart}aldehyde oxime. 
The duration of reaction was between 30 minutes and 24 hours. 

10 PREPARATION B9 

C4S-Methvl.faran.9. yn.methvlamit^ff 
MW111.16;IWS(m/e)111(M*). 

PREPARATIQM70 
C-f4-Chloro-<hioDhBn.2.vlWiH>fhYbT|jnft 



15 MW 147.64. 



MW 114.19. 



PREPARATIQM71 
C-Thiazol.2.vl.methvlamlnA 



PREPARATION 72 

20 5-Chloro-fu ran-2-carbaldehvde oximp 

To a solution 5-Chloro-furan-2-carbaldehyde (1.3 grams. 9.96 mmole) and NaOAc 
(1,8 grams. 21.9 mmole) in methylene chloride (30 ml) and water (30 ml) was added 
NHzOH'HCI (0.761 grams. 10.96 mmole) and stinred at room temperature over night The 
mbcture was poured into 150 ml water and extracted with diethyl ether. The combined 
25 extracts were washed with water and brine, dried over MgSO*. filtered, and concentrated to a 
solid (1.38 g). MW 145.55; MS (m/e) 145/147 (M* ). 

The compounds of Preparations 73-75 were prepared according to the procedure of 
Preparation 72 substituting the corresponding aldehyde for 5-Chloro-luran-2-carbaldehyde. 
The duration of reaction was between 1 and 24 hours. 
30 PREPARATION 73 

S~Methyl-fura n-2-carbaldehvde oxime 
Mixture of E/Z isomers; MW 125.11; NMR (CDCI3) d 2.32 (3H. s), 6.03 (1 H. d). 
6.12 (1 H. d). 6.0 (2 H. s), 6.48 (1 H. d). 7.22 (1 H. d). 7.42 (1 H, s). 7.91 (1 H, s). 

PREPARATION 

35 4-ChlofO-thiODhflnft-2.r.arha|dehvde OMmc 



MW161.62. 



MW 128.17. 



PREPARATION 75 
Thiazoie-2-earfaaidehytte on^jfte. 
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5 PREPARATION 76 

5-ChlofD4uran-2-carfaatdehyde 

A solution of 5-Nitro-furan-2-carbaldehyde (14.1 g.) in concentrated hydrochloric acid 
(60 ml) was steam distilled until -150 ml liquid was collected. The mixture was poured into 
150 ml water and extracted with diethyl ether. The combined extracts were washed with 
10 saturated NaHCOa, water and brine, dried over MgS04. filtered, and concentrated to an oil 
which was purified via flash chromatography on silica using 20% ethyl acetate/ hexane as 
eluent to give a white solid (1.3 g). MW 130.53; MS (m/e) 129/131 (M*+1 ). 

PREPARATION 77 
2,4.6-Trifluoro-benzylamlne 
16 A solution of 2-Bromomethyl-1,3,5-trifluoro-benzene (2.0 g,8.9 mmole) and HMTA (3.1 

grams, 22.2 mmole) in chloroform (35 ml) was refluxed for 18 hours. A resulting precipitate 
was Isolated by filtration and taken up into methanol (10 ml), water (5 ml) and concentrated 
hydrochloric acid (5 ml) and refluxed for 4 hours. The mixture was poured into 200 ml water 
and washed with diethyl ether. The aqueous was basified with 5 U sodium hydroxide and 
20 extracted with diethyl ether. The combined extracts were washed with water and brine, dried 
over MgS04, filtered, and concentrated to an oil which solidified on standing (1.32 g). MW 
161.14: MS (m/e) 145 (M*-NH2 ). 

The compounds of Preparation 78-79 were prepared according to the procedure of 
Preparation 77 substituting the corresponding halide for 2-BromomethyH,3,6-trifluoro- 
25 benzene. The duration of reaction was between 1 and 24 hours. 

PREPARATION 78 
C-^5-ChlonMhiODhen-2-vn-methvlamlne 
MW 147.64; MS (m/e) 147 (M*). 

PREPARATION 79 

30 C43.5-Dichloro>thiQphen-2- y|>-methvlainine 

MW 182.08; MS (m/e) 181-186 (M*). 

PREPARATION 80 
C-(3.4-Dichloro-thi0Dhen.2-vh-methyiamine 
To a solution 3,4-Dichloro-thlophene-2-cartx)xylic acid amide (0.640 grams, 3.3 
35 mmole) in tetrahydrofuran (20 ml) was added dropwise 1.0 M lithium aluminum hydride (7 ml, 
7 mmole) and stirred at room temperature for 30 minutes. The mixture was cooled to 0*C and 
quenched with 3 ml methanol and 5 ml saturated NH4CI added dropwise. The mixture was 
poured into 100 ml water and extracted with diethyl ether. This was then filtered through 
celite. The combined extracts were washed with water and brine, dried over MgS04, filtered, 
40 and concentrated to an oil which was purified via flash chromatography on silica using 5% 
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5 methanol/ methylene chloride as eluent to give an oil (0.335 g). MW 182.08; NMR (CDCI3) 
d 4.01 (2H, s). 7.09 (1 H.S). 

The compounds of Preparations 81-88 were prepared according to the pnxedure of 
Preparation 80 sut)stituting the corresponding amide for 3.4-DichlorD-thiophene-2-carl)oxylic 
acid amide. The duration of reaction was between 30 minutes and 24 hours. 

10 PREPARATION M 

C-f3.Chloro-thiaphen-2-vlUni>thylaq7in«t 
MW 147.64; 'H NMR (CDCI3) d 3.99 (2H. s). 6.86 (1 H. d). 7.16 (1 H. d). 

PREPARATION 82 
C-Benzorb^hiophen-2-Yl.mPtliYlatnfno 
15 MW 163.26; MS {mie) 163 (M*). 

PREPARATION 83 
C-(5-Trifluoroniethvl4hionhBn.2.vl>.m6thYlaminft 

MW 181.20; MS (m/e) 181 (M*). 

PREPARATION 84 

20 2-f5.Aminomethvi-thiophi.n -2-vn-oroDan-2.ol 
MW 171.29. 

PREPARATION a.15 
2-fS^minomethvl-3.chloro^hiophen.g ^H.ainiM.n.2.ftl 

MW 205.73; NMR (CDCy d 1.69 (6H, s). 3.92 (2 H, s), 6.69 (1 H, s). 
25 PREPARATION 86 

2-/5nAminomethvi-fuian.2.vn.nropan.2..ftl 

MW 1 55.22; 'H NMR (CDCI3) d 1 .56 (6H. s), 3.77 (2H. s). 6.02 (1 H. d). 6.06 (1 H. d). 

PREPARATION 87 
3-<S-Amino methvl-thiophen-2-vl>-Dentan-3-nl 
30 MW 199.35; NMR (CDCI3) d 0.85 (6H. t). 1.82 (4H. q). 3.97 (2H. s). 6.67 (1 H. d). 

6.73 (1 H. d). 

PREPARATION 88 
2-f&Aminomethvl.4.ehloro4hionhen-2. vn.nranan-2.^l 
MW 205.73; NMR (CDCI3) d 1.60 {6H, s). 3.92 (2H. s), 6.71 (1H. s). 
35 PREPARATION 89 

3.4-Dichlow»<hionhenB-2HiartMMwBe acid amidB 
To a sfn^ suspension of 3,4-Dichloro-thiophene-2-carboxylic acid (1.0 gfams, 5.08 
mmole) in methylene chlroride (20 ml) and dimethylfonnamide (0.2 ml) was added thionyl 
chloride (1.9 ml, 25.3 mmole) and refluxed for 3 hours. The mixture was concentrated to give 
40 an oil. The oil was taken up in methylene chloride (15 ml), cooled to O'C and NH3 gas was 
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5 bubbled in for 5 minutes and stin-ed for 20 minutes. The mixture was diluted with methylene 
chloride (150 ml) washed with water and brine, dried over MgS04. filtered, and concentrated 
to a solid which was purified via flash chromatography on silica using 2.5 % methanol/ 
methylene chloride as eluent to give a solid which was triturated in methylene chloride to give 
a white solid (0.475 g). mi 196,06; MS (m/e) 195/197 (M* ). 
10 The compounds of Preparations 90-92 were prepared according to the procedure of 

Preparation 89 substituting the corresponding acid for 3.4-Dichloro-thiophene-2-carboxylic 
acid. The duration of reaction was between 1 and 24 hours. 

PRgPARATiOMflO 
3-ChtorD-thioDhene-2-car boxvlic acid amide 

15 MW 161; MS (m/e) 161/163 (M*). 

P REPARATION 91 
5-Trifiuoromethvt-thioDhene>2-carboxviic acid amide 
MW 195.18; MS {m/ej 196 (M*+1). 

PREPARATION 92 

20 541-Hvdroxv-1-nfiethvl-ethvH-furan-2-carboxvlic acid anrtida 

MW 169.18; NMR (DMSO-d®) d 1.40 (6H, s). 5.20 (1H. d). 6.26 (IH. d), 6.93 (1 H. 
d). 7.24 (1 H, bs). 7.58 (1 H. bs). 

PREPARATION M 
4-(2.2.2-Trifiuoro-ethoxv>-benzyiamine 

25 To a solution 4-{2,2,2-Trifluoro-ethoxy)-benzonitrile (0.5 grams. 2.48 mmole) in 

tetra'hydrofuran (10 ml) was added 1.0 M lithium aluminum hydride (6.2 ml, 6.2 mmole) and 
refluxed for 40 minutes. The mixture was cooled to 0*^0 and quenched with 5 ml methanol 
added dropwise and diluted with saturated NH4CI (50 ml). The mbcture was extracted virith 
diethyl ether. The combined extracts were washed with brine, dried over Na2S04, filtered, and 

30 concentrated to an oil which was purified via flash chromatography on silica using 5% 
methanol/ methylene chloride as eluent to give an oil (0.230 g). MW 205.18; MS (m/e) 
206(M*+1). 

The compounds of Preparations 94-106 were prepared according to the procedure of 
Preparation 93 substituting the co^esponding nitrite for 4-(2,2.2-Trifluoro-€thoxy)- 
35 benzonitrite. The duration of reaction was between 30 minutes and 24 hours. 
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° PREPARATIOMM 

4-Difluoroincthoxv-betgvlamine 
MW 173.18; NMR (CDCI3) d 3.85 (2H. s). 6.48 (1H, t). 7.09 (2H. m). 7.30 (2 H. 

m). 

PREPARATION 9S 
10 C-<1H.lndQl.S .vn.methvlamine 
MW 146.21; MS (m/e) 146 (M*). 

PREPARATION 96 
S-FluorD4hioBhena-24?^athvlamino) 

. 'H-NMR (CDCI3): d 6.47 (m, 1H). 6.26 (m. 1H). 3.91 (m, 2H). GC-MS (m/e. %) 131 
15 (M*. 100). 

PREPARATIQM97 
4^minomethvl.2.Mi.tert.bim/|^»hanf>l 

MW 235; MS (m/e) 235 (M*). 

PREPARATION 98 
20 2.3-Pmuoro-ben2Ylamine 
MW 143.14. 

PREPARATION 99 
2.f4.AmlnQm8ttwl.2^.htoro^envh.nronan-2.^l 
MW 199.70; MS (m/e) 199/201 (M*). 
25 PREPARATION 100 

244-Amlnomethvl^htortMihenvlW»ronan.2^l 
MW 199.70; MS (m/e) 198/200 (M*+1). 

NMR (CDCIj) d 1.54 (6H. s). 3.89 (2H. s). 7.31 (2H. m), 7.48 (1 H. d). 

PREPARATION 101 
30 1-(4-Aminomethvl-ohen vh.cvclobutanol 
MW 177.27; MS (m/e. %) 177 (M*. 3), 160 (45), 148 (100). 

PREPARATION 102 
1.(4Amlnom6thyl-phcnyl) -prop-2-yn-1.ol 
MW 161.22; MS (m/e, %) 160(M*. 15). 115 (20), 106 (100). 
35 PREPARATION 10a 

4-<24l<lethvl.M ■3Tdiii«olan.2^IWb«nzyiamlnii 
MW 193.248; MS (m/e) 178 (M^-NH,). 

PREPARATION 104 
C-(1 ^DiOxa-8Pirer4 SMec-a-vh^nathylaminB 
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5 MW 171.241: MS (nVe) 172 (M*+1). 

PREPARATION 105 
1-(4-Aminomethvl-Dhenvl)-ethanQl 

MW 15121; MS (m/e) 152 (M*+1). 

PREPARATION 106 
10 244»AminomethyU3>fluoro-phenyn-propan>2-ol 

NMR (CDCy d 1.54 (6H. s), 3.89 (2H, s), 7.30 (2H, m), 7.48 (1 H, s). 

Preparation 107 
4-f1-hvdroxv-1.methvl^Vh-beiizQnitrile. 
To a stirred solution of 4-cyanoacetophenone (49.5 g, 0.34 mol.) in dry 
15 tetrahydrofuran (400 mL) at -78®C was added dropwise 3.0M methylmagnesium chloride (150 
mL, 0.45 mol.). The mixture was allowed to slowly wami to O^C over 3.5h then quenched with 
methanol (80 mL) added dropwise. The mixture was poured into water (1000 mL) and 
acidified to pH'-3 with oxalic acid then extracted with ethyl acetate (2 X 5d0mL). The organic 
extracts were combined and washed with water (2 X 100 mL), brine (100 ml), dried (MgS04) 
20 then concentrated to give a white residue. Flash Chromatography on Silica Gel eluting with 
20% ethyl acetate/ hexanes yielded 13.5g clear oil which solidified upon standing mp 45-7^0. 

PREPARATION 108 
4«(2.2.2«Trifluoro-ethoxy)-ben2onitrile 
To a solution 4-cyanophenol (5.0 grams, 42.0 mmole) in HMPT (40 ml) was added 
25 sodium hydride (1.68 grams, 42.0 mmole) and stin-ed for 15 minutes at room temperature. Via 
syringe 2,2.2-trifluoroethyl methane sulphonate (8.98 grams, 50.4 mmole) was added and the 
mixture was stirred at 140*0 over night. The mixture was cooled to room temperature, diluted 
with 300 ml ice water and 50 ml 2 11 hydrochloric acid and extracted vi^ diethyl ether. The 
combined extracts were washed with water, IN sodium hydroxide and brine, dried over 
30 NajSO^, filtered, and concentrated to an oil which was purified via flash chromatography on 
silica using 25% diethyl ether/ hexane as eluent to give an oil (2.68 g). Synthesis 727 (1980). 

PREPARATION 109 
1-(5-Chloro-thiophen-2-yn-ethylamine 
A solution of 1-(5-ChIoro-thiophen-2-yl)-ethanone (5.0 grams, 31.0 mmole) in 
35 fbrmamlde (6 ml, 150.0 mmole) was stirred at 160*0 for 18 hours. The mixture was poured 
into 200 ml and extracted with diethyl ether. The combined extracts were washed with water 
and brine, dried over MgS04, filtered, and concentrated to an oil which was purified via flash 
chromatography on silica using 20% ethyl acetate/ hexane as eluent to give an oil. The oil 
was taken up in 26 ml 6 N NaOH, 20 ml methanol and 5 ml tetrahydrofuran and refiuxed for 
40 three hours. The mixture was poured into 200 ml and extracted with diethyl ether. The 
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5 combined extracts were concentrated to give a dark oil (2.3 g). MW 161.67; MS (m/e) 161 

The compounds of Preparation 110-111 were prepared according to the procedure of 
Preparation 109 substituting the corresponding aldehyde or ketone for 1-(5-Chloro-thiophen- 
2-yl)-ethanone. The duration of reaction was between 30 minutes and 24 hours. 

PREPARATION lip 
C-f5-Methvl4hioDhBn-2-yn-methYiamirT|^ 
MW 127.23; MS (nn/e) 127 (M*). 

PRIgPARATIONIII 
C43-Methvi-thloDhenAvlUmPthYianr,}po 

16 MW 127.23; MS (m/e) 127 (M*). 

PREPARATIQM 112 
5-Aminome thvM.3-dihvdro-indol.2-on g 

To a solution of 2-Oxo-2,3-dihydro-1H-indole-5-carbonitrile ( 1,3 g) in methanol (30 
ml) was added 10% RO2 ( 0.200 g). This was shaken under 44 psi hydrogen over night. The 
20 catalyst was removed by filtration, and the mixture was dried over Na2S04. The solution was 
concentrated to give a yelk>w solid. (1.1 g). MW 162; MS (m/e) 162 (M*). 

PREPARATIOM113 
2-Oxo-2.3-dihvdro-iH-lndote-S-carbQnitril^ 
A solution of 3,3-DibrDmo-2-oxo-2,3-dihydro-1H-indole-5-carbonitriIe (10.5 grams, 
25 33.3 mmole) and Zn dust (22.0 grams. 338.5 mmole) in acetic acid (250 ml) was stirred at 
room temperature for 45 minutes. The mixture was filtered through celrte and concentrated to 
dryness. The resulting oil was diluted with 300 ml water and extracted with ethyl acetate. The 
combined extracts were washed with 1 U sodium hydroxide and brine, dried over MgS04. 
filtered, and concentrated to give a white solid (1.9 g). MW 158. 
30 PREPARATION 11A 

3.3-Dibromo-2-oxQA3 <lihvdro-1H-indole-S-carbonStrile 
To a solutton of 1H-lndole-5-carbonitrile (5.0 grams, 35.2 mmole) in t-Butanol (300 ml) 
was added pyridinium bromide perbromide (37.5 grams. 105.6 mmole) over 10 minutes and 
stinred at room temperature for 2 hours. The mbcture was concentrated to an orange oil. The 
35 resulting oil was diluted with 500 ml water and extracted with ethyl acetate. The combined 
extracts were washed with water and brine, dried over Na2S04, filtered, and concentrated to 
give a yellow solid (10.37 g). MW 315.95; MS (m/e) 316 (M*+1). 
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5 PREPARATION US 

6nAmtno-3H-benzoQxagft;-?.4ypA 
A solution of 6-Nltro-3H-ben200xa20|.2-one (8.4 grams. 46.0 mmole) and Tin (16.0 g) 
in concentrated hydrochloric acid (100 ml) was stirred at 60«C for 2 hours. The mixture was 
diluted with water, basified to pH 12 and extracted with ethyl acetate. The combined extracts 
10 were dried over Na2S04. filtered, and concentrated to give an orange solid (2.45 g). MW 150; 
MS(m/e)151 (M*+i). 

PREPARATION llfi 
6-Nitro-3H-benzooYa7ftl-2.ftt^ A 
A solution of SH-BenzooxazoW-one (10.0 g) in concentrated HNO3 (100 ml) was 
15 stirred at 40»C. A precipitate fbnmed and the reaction temperature rose. It was cooled below 
50 *C in an ice bath. The mixture was diluted with ice water, and the precipitate was isolated 
by filtration. The product was washed with water to give a white solid. (8.4 g). M.P. 239-241 . 

PREPARATION 117 
5-Aminomethvl-1H.indQl e.2-carboxYiic acid ethvl ester 
20 A solution of 5-Cyano-1H-indoIe-2-caitoxylic acid ethyl ester (1.8 grams, 8.4 mmole) 

and Bu4N*BH3' in methylene chloride (80 ml) was refluxed for 4 hours. The mixture was 
concentrated to a brown oil which was dissolved in 10% hydrochloric acid (50 ml) and refluxed 
for 1 hour. The mixture was extracted with ethyl acetate (discarded) and the pH was 
neutralized. The aqueous was extracted with ethyl acetate. The combined extracts were 
25 dried over Na2S04, filtered, and concentrated to give a solid. (0.920 g). MW 218.258; MS 
(m/e) 218 (M*). 

PREPARATION 11ft 
3.S-Pi-tert-butvi-44ivdmini-henTnni»^jfo 

A solution of 3,5-Di-tert-butyM-hydroxy-benzaldehyde oxime (3.0 grams, 8.4 mmole) 
30 in acetic anhydride (6 ml) was was refluxed for 2 hours. The mixture was cooled to O^C and 
saturated sodium hydrogencarbonate was added. The mixture was extracted with methylene 
chloride. The combined extracts were washed with saturated NaHCOa. dried over Na2S04, 
filtered, and concentrated to give a solid. This was dissolved in diethyl ether and extracted 
with 1 a sodium hydroxide which was then acidified to pH 1 and extracted with ethyl acetate. 
35 The extract was dried and concentrated to a yellow solid which was racrystalized from ethyl 
acetate/ hexane to give white crystals (1 .05 g). MW 231 ; MS (m/e) 249 (M* +NH4*). 

PREPARATION 119 
3.5-Di-teft-butvl-4-hydn;i ^-benzaldehYde oirip fye 
A solution of 3,5-Di-tert-butyl-4-hydroxy-benzaldehyde (10.0 grams, 42.67 mmole). 
40 NHzOH^HCI (14.83 grams. 213.3 mmole) and 40% KOH (80 ml) in methanol (100 ml) was 
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5 stirred at room temperature over the weekend. The mixture was concentrated to remove 
methanol. The aqueous phase was acidified and extracted with ethyl acetate. The combined 
extracts were washed with water and brine dried over Na2S04. filtered, and concentrated to 
give a yellow solid, (8.9 g). MP. 122-124^'C; MW249; MS (m/e) 249 (M*). 

The compound of Preparation 120 was prepared according to the procedure of 
10 Preparation 119 substituting the con^esponding aldehyde for 3.5.Di-tert-butyl-4-hydroxy- 
benzaldehyde. The duration of reaction was between 1 and 48 hours. 

PREPARATION 120 
4-Hvdroxv-3,5-drmethvl4)enzaldehyd^ oiffpi,. 
MW 165; MS (m/e) 166 (M*+1). 
15 PREPARATION 121 

4>Amfnon iethy^2.6-dimethvi>phent^t 
A solution of 4-Hydroxy-3,5-dimethyl-ben2aldehyde oxime (1.0 grams. 6.06 mmole) in 
acetic acid (30 mi) and Zn dust (4.0 grams, 61.2 mmole) was stinted at --eo^^C for 2 hours. 
The mixture was filtered through celite, basified by aqueous ammonium hydroxide and 
20 extracted with chlorofomi. The combined extracts were dried over MgS04, filtered, and 
concentrated to give a foam (0.90 g). MW 151; MS (m/e) 151 (M* ). 

PREPARATION 122 
1-f2-Chloro-phenvll-ethanft.12-rjf^| 
To a vigrouosly stinted mbcture of AD-mix (1 .4g) in water (5 m!) and t-butanol (5 ml) at 
25 0*»C was added 1-Chloro-2-vinyl-benzene (0.140 grams. 1.0 mmole) and stirred at O^C for 2 
hours. To the mbcture sodium sulfite (1.5 g) was added and allowed to warm to room 
temperature for 1 hour. The mixture was extracted with methylene chloride. The combined 
extracts were washed with brine, dried over Na2S04, filtered, and concentrated to give a 
colorless oil (0.190 g). MW 172.61; MS (m/e) 190 (M*+18). 
30 PREPARATION 123 

4>Chloro-5-(1-hvdroxv>1-methvl-ethvn-thtODhene-2-earb oxvlic acid amiriA 
A solution of 4-Chloro-5-(1-hydroxy-1-methyl-ethyl)-thiophene-2-<arboxylic acid 
methyl ester (2.4 g) in condensed NH3 (20 ml) and methanol (10 ml) was stin-ed at room 
temperature in a seated tube for 3 days. The solvent was evaporated to give a solid which was 
35 purified via flash chromatography on silica using 5% methanol/ methylene chloride as eluent 
to give a tan solid. This was triturated in diethyl ether to give a white solid (1 .6 g). MW 21 9.71 ; 
MS (m/e) 237 (M* +18) 220 (M*+1) . 

The compounds of Preparations 124-125 were prepared according to the procedure 
of Preparation 123 substituting th con-esponding ester for 4.ChlorD-6-(1.hydrDxy-1.methy|. 
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5 ethyI)-thiophene-2-cart)oxylic acid methyl ester. The duration of reaction was between 1 and 
72 hours. 

PREPARATION 124 
5-(1-Ethvl-1-hvdroxv-DroDvn4hlQphene-2-carbQ icviic acid amide 
MW 21 3.33; MS (m/e) 213 (M*). 
10 PREPARATION 125 

3-Chloro-5>(1-hvdroxv-1-methyl- ethvn-thtophene-2»carbQxvliC acid amide 
MW 186.63; NMR (CDCy d 1.63 (6H» s), 6.85 (1H, s). 

PREPARATION 126 

4-Chloro-5-(1-hvdrDXV-1-methvl>ethviUt hiODhene..2-carboxviic acid methvl ester 
15 To a solution of dilsopropyl amine (6 ml, 38.9 mmole) in tetrahydrofuran (15 ml) at O^'C 

was added dropwise 2.5 M nBuLI (16 ml) and stirrred at 0«C for 10 minutes. The mixture was 
cooled to -78*'C and 4-Chloro-thlophene-2-carboxylic acid (3.0 grams, 18.5 mmole) in 
tetrahydrofuran (15 ml) was added dropwise and stirred for 20 minutes then acetone (1.6 mL, 
22.2 mmol.) was added and the mixture was allowed to warm to room temperature over 1 
20 hour. The mixture was poured into 200 ml water and extracted with diethyl ether. The 
aqueous was acidified to pH 4 with oxalic acid and extracted with methylene chloride. The 
combined extracts were washed with water dried over MgS04, filtered, and concentrated to a 
solid. This was taken up in diethyl ether (100 ml) and treated with CHjNg at 0**C. The 
reaction was quenched with acetic acid, diluted with diethyl ether (300 ml) and washed with 
25 saturated NaHCOg, water, and brine , dried over MgS04, filtered, and concentrated to give an 
oil which was purified via flash chromatography on silica using 20% ethyl acetate/ hexane as 
eluent to give a solid (2.42 g). MW 234.72; MS (m/e) 234/236 (M*+1). 

The compounds of Preparations 127-129 were prepared according to the procedure 
of Preparation 126 substituting the corresponding acid for 4-ChIoro-thiophene-2-carboxylic 
30 add. The duration of reaction was between 1 and 24 hours. 

PREPARATION 127 
5-n-Hvdroxv-1-methvl-ethvlMuran>2-<arbQxyllc acid amide 
MW 184.21; MS (m/e) 184 (M*). 

PREPARATION 128 

35 S-(1-Ethvl-1-hvdroxv-Dropyl ).thiophcne-2-carboxylic acid methyl ester 

MW 228.34; MS (m/e) 228 (M*). 

PREPARATION 12^ 

3-Ch!oro-5-(1>hvdroxv-1.methvi-cthvlV-thioDhene-2-cartiQiryii c acid methvl ester 
MW 234.70; NMR (CDCI3) d 1.62 (6H, s). 3.85 (3H. 5). 6.84 (1H, s). 
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5 PREPARATION 130 

S-Amino-p entanoic acid ethvl ester 
A solution of 5-Amlno-pentanoic acid (1.06 grams. 9.0 mmole) and thionyl chloride 
(20.0 ml) was stirred at room temperature for 2 hours. The solvent was evaporated and 
ethanol (26.5 ml) was added and gently wanrred. After 2 hours the solution was concentrated 
10 to give a yellow solid ( 0.580 g). MW 145.22; MS (m/e) 146 (M* +1). 

The compound of Preparations 131 was prepared according to the procedure of 
Preparation 130 substituting the corresponding acid for 5-Amino-pentanoic acid. The 
duration of reaction was between 1 and 24 hours. 

PREPARATION 131 

1^ trans-4-Aminomethvl-cvclohexaneca rboxvlie acid ethvl ester 

MW 185.28; MS (m/e) 186 (M*+i). 

PREPARATION 13? 
5>f1>HYdroxy^1-methvt-ethvH-furan-2-carboxvllc acid methyl «tor 
To a solution of diisopropylamine ( 7.6 ml. 54.0 mmole) in tetrahydrofuran (20 ml) at 
20 O^'C was added 2.5 M.nButyl lithium ( 22 ml. 54.0 mmole). The mixture was cooled to -78*»C 
and a solution of Furan-2-cart)oxylic acid (3.0 grams, 27.0 mmole) in tetrahydrofuran (20 ml) 
was added dropwise and stirred for 20 minutes and acetone (2.4 ml. 32.0 mmole) was added. 
The mixture was stinred at -78*>C for 10 minutes and allowed to wann to room temperature 
over 1 hour. The mixture was poured into 200 ml water, acidified with oxalic acid to pH 2 and 
25 extracted with diethyl ether. The combined extracts were washed with water and brine, dried 
over MgS04. filtered, and concentrated to give a solid. ( 0.580 g). MW 145.22; MS (m/e) 146 
(M*+1). 

PREPARATION 133 
3-Chloro-441-hvdroxv>1-methvl-eth vlWbenzQnitrile 
30 To a solution of 3-Chloro-4-cyano-benzolc acid methyl ester ( 2.0 grams, 10.0 mmole) 

in tetrahydrofuran (30 ml) at •^O^'C was added 3.0 M CHaMgCI (8 ml. 22.0 mmole) dropwise. 
The mixture was allowed to wann to room temperature over one hour. The reaction was 
quenched with 10 ml methanol added dropwise, poured Into 200 ml water, acidified with oxalic 
acid and extracted with ethyl acetate. The combined extracts were washed with water and 
35 brine, dried over MgS04, filtered, and concenteted to give an oil. (2.1 g). MW 195.60; MS 
(nn/e) 195/197 (M*). 

The compound of Preparation 134 was prepared according to the procedure of 
Preparation 133 substituting the conresponding ester for 3-ChlorD-4-cyano-benzoic acid 
methyl ester. The duration of reaction was between 1 and 24 hours. 
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5 PREPARATIQM13A 

2-ChlorD-441-hvdrow.1-fnet hvl-ethYl) -henTonitrilii 

MW 195.60: MS (m/e) 195/197 (M*). 

PREPARATION 135 
2-Chlorc>4« cvano-benzofc acid methvl ester 

10 A solution of 4-Bromo-2-chloro-benzoic acid methyl ester ( 3.1 grams. 12.0 mmole). 

Zn(CN)2 0.875 grams. 7.0 mmole) and Pd(PPh3)4 (0.555 grams, 48.0 mmole) in 
dlmethylfbnuamlde (30 ml) was heated to 90^0 over night . The reaction was poured into 200 
ml saturated sodium hydrogencarix>nate and extracted with diethyl ether. The combined 
extracts were washed with water and brine, dried over MgS04. filtered, and concentrated to 

15 give an oil which was purified via flash chromatography on silica using 20% ethyl acetate/ 
hexane as eluent to give a white solid. (2.1 g). MW 195.61; MS (m/e) 195/197 (M*). 

The compounds of Preparation 136 was prepared according to the procedure of 
Preparation 135 substituting 3-chloro-4-trifluoromethane sulfonyioxy-benzoic acid methyl ester 
for 4-Bromo-2-chioro-benzoic acid methyl ester. The duration of reaction was between 1 and 

20 24 hours. 

PREPARATION 136 
4-Trffluoroacctvl-bcnzonitrile 

MW 199.13; MS (m/e) 199 (M*). 

Preparation 137 

25 fS)-(-*')-fra/?s-1-(4-Aminomethvl-cvclohexvlV^thannl 

Prepared in an analogous manner to that of Preparation 253 from (S)-(+)-(frans-4-(1- 
Hydroxy-ethyl-)cyctohexylmethyl)carbamic acid benzyl ester which was obtained from (trans- 
4-Acetyl-cyclohexylmethyl)-carbamic add benzyl ester using (R)-2-Methyl-CBS- 
oxazaborolidine monohydrate in an analogous fashion as that of Preparation 254. 
30 PREPARATION 138 

1-/4-AminomethvUph6 nvlU2.2.2-trifluoro-ethanol 
To a solution of 4-Trifiuoroacetyl-benzonitrile ( 0.840 grams, 4.49 mmole) in 
tetrahydrofuran (20 ml) was added 1.0 M lithium aluminum hydride (15 ml, 14.8 mmole) 
dropwise, stinned at O'C for 10 minutes and refluxed for 30 minutes. The mixture was cooled 
35 to 0**C, quenched with 10 ml methanol added dropwise and diluted with chlrofomn (300 ml). 
The mixture was washed with water, dried over MgS04, filtered, and concentrated to an oil 
which was purified via flash chromatography on silica using 5% methanol/ methylene chloride 
as eluent to give a solid (0.350 g). MW 205.20; MS (m/e) 205(M^. 
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5 The compound of Preparation 139 was prepared accx)rting to the procedure of 

Preparation 138 substituting the corresponding nitrile for 4-Trifluoroacetyl-benzonitrile. The 
duration of reaction was between 30 minutes and 24 hours. 

PREPARATION 139 
7>AminomethvUchrQman^l 
10 MW 179.24; MS (m/e) 179 (M*). 

PREPARATION IdO 
4-Oxo-chromaft>7-carbQnitril<i 
A solution of Trifluoro-methanesulfonic acid 4-oxo-chroman-7-yl ester ( 2.0 grams, 
6.80 mmole), Zn(CN)2 (0.476 grams. 4.1 mmole) and Pd{PPh3)4 (0.314 grams, 0.27 mmole) in 
15 dimethyiformamide (20 ml) was heated to 80*»C over night . The reaction was poured into 200 
ml 1/1 saturated NaHCOa/ water and extracted with diethyl ether. The combined extracts 
were washed with water and brine, dried over MgS04, filtered, and concentrated to give an oil 
which was purified via flash chromatography on silica using 30% ethyl acetate/ hexane as 
eluent to give a solid. (1 .02 g). MW 173.20; MS (m/e) 1 73 (M*). 
20 The compound of Preparation 141 was prepared according to the procedure of 

Preparation 140 substituting the con^sponding triflate for Trifluoro-methanesulfonic acid 4- 
oxo-chroman-7-yl ester. The duration of reaction was between 30 minutes and 24 hours. 

PREPARATION 141 
3-Chioro-4-cvano4ienzoic acid methvi ester 
25 MW 195.61 MS (m/e, %) 195(M*, 25). 164 (100). 

PREPARATION lAg 
4-(1-Hvdroxv-cvclobutviVh enzonitrile 
To a solution of 4-Bromo-benzonitrile (2.0 grams, 10.99 mmole) in tetrahydrofuran (30 
ml) at -100«C was added dropwise 2.5 M nBuLi (4.8 ml) and stirrred at -100°C for 15 minutes. 
30 Cyclobutanone (0.965 grams, 13,19 mmole) was added dropwise and stirred for 10 minutes 
and allowed to wami to room temperature over 1 hour. The mixture was poured into 200 ml 
water and extracted with diethyl ether. The combined extracts were washed with water and 
brine, dried over MgS04. filtered, and concentrated to an oil which was purified via flash 
chromatography on silica using 40% ethyl acetate/ hexane as eluent to give a clear oil (1 .5 g). 
35 MW 173.23; MS (m/e) 173 (M*). 

PREPARATION 1A3 

441-HvdroXV-DmD-2-vnvn-henynnitli!f 

To a solution of 4-Fomriyl-benzonitrile ( 1.5 grams. 10.0 mmole) in tetrahydrofuran (20 
ml) at -78«C was added 0.5 M ethynyl magnesium bromide (26 ml. 13.0 mmole) dropwise. The 
40 mixture was stirred at - 78*»C for 30 minutes and allowed to warm to room temperature over 
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5 one hour. The reaction was cooled to 0°C, quenched with 10 ml methanol, poured into 200 
ml water, acidified with oxalic acid and extracted with diethyl ether. The combined extracts 
were washed with water and brine, dried over MgS04, filtered, and concentrated to give an oil 
which was purified via flash chromatography on silica using 30% ethyl acetate/ hexane as 
eluent to give a solid. (1.6 g). MW 157.18; MS (m/e) 157 (M*). 

10 PREPARATION 144 

3-Chloro-44rifluoromethanesut fonvloxv-ben2oic acid methy l o<ster 
To a solution of 3-Chloro-4-hydroxy-benzolc acid methyl ester ( 15.0 grams, 80.0 
mmole). triethylamine (20.2 grams. 200 mmole) and omP (1.0 grams, 8.0 mmole) in 
methylene chloride (200 ml) at 0*»C was added triflic anhydride (17 ml. 100.0 mmole) 

1 5 dropwise. The mixture was allowed to warm to room temperature and stin^ for four hours. It 
was diluted with methylene chloride (600 ml), washed with water, dried over MgS04, filtered, 
and concentrated to give an oil which was purified via flash chromatography on silica using 
20% ethyl acetate/ hexane as eluent to give an oil. (20.9 g). MW 322.05; MS (m/e) 322 (M*). 

PREPARATION 145 

20 4-f1-Azetedinvn-bfin2onitrile 

A mixture of 6.34 g (52.5 mmol) of 4.fluorobenzonitrile, 3.00 g (52.6 mmol) of 
azetidine, 7.26 g (52.5 mmol) of K2CO3. and 50 mL of methyl sulfoxide was heated to 60 °C 
for 16 h. The cooled mixture was diluted with 200 mL of water and extracted with EtOAc (2 x 
150 mL). The combined organic extracts were washed with water (1 x 150 mL), brine (1 x 150 

25 mL), dried (Na2S04), and evaporated to 5.65 g of a white solid. Trituration in hexane gave 
3.86 g (56% yield) of the title compound as a white solid, mp 98-99X. NMR (CDCI3) d 
2.39-2.45 (2 H. m). 3.96 (4 H. t, J = 7 Hz), 6.32 (2 H. d. J = 9 Hz), 7.41 (2 H. d, J = 9 Hz); 
AMPI MS (m/e) 159 (M*+1). 

The compounds of Preparations 146-151 were prepared according to the procedure 

30 of Preparation 145 substituting the conesponding amine for azetidine. Temperatures ranged 
from 90-115 *C. For preparations of the amines used in Preparations 54a and 54f, see: 
Rosenberg, S. H. et al J. Med, Chem., 1993, 36, 460 and Goldberg, S. D.; J, Am. Chem. 
Soc.. 1939, 61, 3526, respectively. Temperatures ranged from 90-115 ''C, Mass spectra 
were detenmined by the AMPI method. 
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5 PREPARATION 14B 

4-(3-Hvdroxv-azetidin-1.vlVhen2onitrilP 
M.P. 75-78»C; NMR (CDCI3) d 2.37 (1 H. d. J = 7 Hz). 4.04 (4 H, ABX pattern. Jab = 
8 Hz. Jax = 7 Hz. Jbx = 4 Hz). 4.77-4.88 (1 H. m). 6.36 (2 H, d, J = 8 Hz). 7.41 (2 H. d. J = 8 
Hz); MS (m/e) 175(M*+1). 
10 PREPARATION id7 

4-Pvrrolidin-1^|.bei»onifriiA 
M.P. 75-76«C: 'H NMR (CDCI3) d 2.01-2.04 (4 H, m). 3.29-3.33 (4 H. m). 6.49 (2 H, d. 
J = 8 Hz). 7.43 (2 H. d. J = 8 Hz); MS (m/e) 173 (M*+1). 

PREPARATIOM 14B 
1S 4-PiDaridin.lJtfl-henyni^ifriify 

^H NMR (CDCI3) d 1.63-1.69 (6 H. m). 3.29-3.33 (4 H. m). 6.83 (2 H. d. J = 9 Hz). 7.44 
(2H.d. J=9Hz). 

PREPARATION 1AQ 
4-Morpholin-4-vl-benzoni*rilB 
20 M.P. 81-82»C; 'H NMR (CDCI3) d 3.25-3.27 (4 H. m). 3.82-3.85 (4 H. m). 6.85 (2 H. d. 

J = 9 Hz). 7.49 (2 H. d, J = 9 Hz); MS (m/e) 1 89 (M*+i ). 

PREPARATION ISO 

4.f1^Dloxa.8^2a.splra^^fleJUj/l)J.»nyffnHrillt 
M.P.133-134«'C:Anal. CakxJ for CwHieNaOa: C. 68.83; H. 6.60; N. 11.47. Found: C. 
25 69.21; H. 6.64; N, 11.61. 

PREPARATION 1S1 
4-rf2-HYdroxv-2-methvl-DroDvH-mefhvl^mino] ^nMnHrite 

'H NMR (CDCI3) d 1.27 (6 H. s). 1.56 (1 H. s). 3.09 (3 H. s). 3.39 (2 H, s).6.79 (2 H. d. 
J = 9 Hz). 7.44 (2 H, d, J = 9 Hz); MS (m/e) 205 (M*+i). 
30 PREPARATION 1S2 

1-r4-fAminomethvhnhPnYl].ayAfiT^i^o 
To a solution of 2.00 g (12.6 mmol) of ttie compond of Preparation 145 in 50 mL of 
tetrahydrofuran was added porttonwise 479 mg (12.6 mmol) of lithium aluminum hydride. 
When the addition was complete, the mixture was stinied for 4 h at rt The mixture was 
35 quenched by the sequential addition of 2 mL of water, 2 mL of aqueous 15% sodium 
hydroxide solution, and 6 mL of water. The precipitate was removed by filtration washing well 
with THF. The filtrate was dried (Na2S04) and evaporated to a yellow solid, which was 
purified by flash chromatography using EtOAc followed by 76:20:4 CHCl3:MeOH: cone. NH3 
(aq.) as eluants to give 1.22 g of a semisolid. Trituration in hexane afforded 815 mg (40% 
40 yield) of the title comound as a yellow solid, mp 58-60''C. ^H NMR (CDCI3) d 160 (2 H, s). 
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5 2.29-2.37 (2 H. m), 3.73 (2 H. s). 3.83 (4 H. t J = 7 Hz). 6.42 (2 H. d. J = 8 Hz). 7.13 (2 H. d. J 
= 8 Hz). 

The compounds of Preparations 153-158 were prepared according to tlie procedure 
of Preparation 55 suljstituting the appropriate substrate for the compound of Preparation 145. 
Mass spectra were detemiined by the AMPI method. 

10 PREPARATION 153 

1 ■<4-Amlnomet hvl-ohenvlt-a2etidin-3-ol 
'H NIMR (CDCI3) d 2.65 (3 H. br s). 3.54-3.61 (2 H. m). 3.70 (2 H. s), 4.08-4.12 (2 H. 
m). 4.68-4.79 (1 H. m). 6.40 (2 H. d, J = 8 Hz). 7.09 (2 H. d, J= 8 Hz); MS (m/e) 162 (IW*+2-18 
(H2O)). 

15 PREPARATIOMIM 

1 -f4-Aminomethvl.phcnvn.azetidin-3.ol 

IVI.P.1 08-11 0»C; NIVIR (CDCIj) d 1.87 (2 H. s). 1.96-1.99 (4 H, m), 3.25 (4 H, t, J = 
7 Hz). 3.73 (2 H, s). 6.52 (2 H. d. J = 8 Hz). 7.15 (2 H. d. J= 8 Hz); MS (m/e) 160 (M*+2-18). 

PREPARATION 1S5 
20 4.Piiiaridin.1.y|.benzylamine 

M.P.108-110K:; ^H NMR (CDCI3) d 1.52-1.58 (2 H. m). 1.68-1.72 (4 H, m). 1.80 (2 H. 
s). 3.08-3.12 (4 H. m). 3.76 (2 H. s). 6.89 (2 H. d. J = 9 Hz), 7.17 (2 H, d. J = 9 Hz). 

PREPARATION 1SB 
4.Morpholin-4-yl-benzylamine 
25 M.P.53-54»C; 'H NMR (CDCia) d 1.51 {2 H. s). 3.11-3.14 (4 H. m), 3.78 (2 H. S). 3.83- 

3.86 (4 H, m). 6.88 (2 H, d. J = 8 Hz). 7.22 (2 H. d, J = 8 Hz). 

PREPARATION 157 
4-(1^loxa.8.aza.SDlrof4.S ldec.8-vlWlien2!ylamme 
M.P.107-110»C; ^H NMR (CDCI3) d 1.81 (4 H. t. J = 6 Hz). 3.07 (2 H. br s). 3.29 (4 H. 
30 t. J= 6 Hz), 3.80 (2 H. s). 3.98 (4 H. s). 6.89 (2 H. d. J= 8 Hz). 7.22 (2 H. d. J= 8 Hz). 

PREPARATION ISB 
1-r(4-Aminomethvl-phenyn. methvl-amlnoV2-methyl.propan-2-ol 
^H NMR (CDCI3) d 1.26 (6 H. s). 1.97 (3 H, br s). 2.97 (3 H. s). 3.25 (2 H. s). 3.78 (2 
H. s), 6.80 (2 H. d. J = 9 Hz). 7.20 (2 H, d. J = 9 Hz). 
35 PREPARATION 158 

244^luorophenoxv>.a^ivridinecartioxvlle A dd Methwl Ester 
A mixture of 20.0 g <89.6 mmol) of 2-(4-fluorophenoxy)-3-pyrtdinecarboxylic add (for 
preparation, see: Viliani, F. J. ef a/. J. Med. Chem., 1975, Y8,3), 300 mL of methanol, and 5.5 
mL of concentrated sulfuric add was heated to reflux for 2 h. The cooled mixture was poured 
40 onto 500 mL of ice cold saturated aqueous sodium hydrogencarfoonate solution, and the 
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6 resulting precipitate was fiitered, washed with water, and dreid under vacuum to give 12.9 g 
(64% yield) of the title compound as a white solid, mp 97-99X. Anal. Calcd for C13H10NO3F: 
C, 63.16; H, 4.08; N, 5.67. Found: C, 62.80; H, 4.08; N. 5.50. 

PREPARATIQMIfin 
2>/4-Fluoroph enoxv^-3>pyHdinem6th^ nft; 
10 A solution of 10.00 g (40.45 mmol) of the compound of Preparation 56 in 200 mL of 

anhydrous toluene was cooled to -78 X and treated dropwise with 84.95 mL (84.95 mmol) of 
a 1 M solution of diisobutylaluminum hydride in CH2CI2. When the addition was complete, 200 
mL of water vras added followed by 200 mL of EtOAc , and the mixture was allowed to warm 
to rt. Following adjustment of the aqueous layer to pH 4 with aqueousIN hydrochloric acid 
15 solution, the organic layer was separated and combined with a 200 mL backwash of the 
aqueous layer. The organic extracts were washed with saturated aqueous sodium 
hydrogencarbonate solution, brine, dried (Na2S04), and evaporated to give 9.00 g (90% yield) 
of the title compound as an off-white solid, mp 70-72 X. NMR (CDCI3) d 1.59 (1 H. s), 
4.84 (2 H. d, J = 6 Hz). 6.99-7.13 (5 H. m), 7.76-7.80 (1 H. m), 8.07 (1 H, dd. J = 2. 5 Hz). ' 
20 PREPARATION 161 

2-(4-FluorophenoxvV^-pvridmecarbQYaldAh yrip 
A mixture of 932 mg (4.25 mmol) of the compound of Preparation 57. 2.00 g ( 23.0 
mmol) of manganese dioxide, and 30 mL of benzene was heated to reflux for 3 h with water 
separation. The cooled mixture was filtered, evaporated to a white solid, and purified by flash 
25 chromatography using 15% EtOAc-hexane as eluant to provide 735 mg (80% yield) of the titie 
compound as a white soOd, mp 61-62 X. ^H NMR (CDCI3) d 7.08-7.21 (5 H. m), 8.19-8.32 (2 
H, m). 10.55(1 H. s). 

PREPARATION Ifi^ 
3-F2-(4-FluoroPhenoxv>-3>pvridinyn-3>hvdrQxyp ropenoic Acid f-Buty l Ester 

30 At -78 *C. 115.3 mL (115.3 mmol) of a solution of 1 M lithium bis(trimethylsilyl)amide 

in tetrahydrofuran was ti^eated dropwise with 15.43 mL (13.39 grams, 115.3 mmol) of ^-butyl 
acetate . When the addition was complete, the mixture was stirred for 15 min and then toBated 
Witt) a solution of 9.500 g (38.43 mmol) of the com|x)und of Preparation 56 in 50 mL of THF. 
When the addition was complete, the mixture was stirred for 15 min and tiien quenched by the 

35 additon of 230 mL of aqueous IN hydrochloric acid solution. After warming to rt the organic 
layer was extracted wth ether (2 x 500 mL) and the combined organic layers were washed 
with saturated aqueous sodium hydrogencartwnate solution (1 x 100 mL). brine (1 x 200 mL), 
dried (Na2S04). and evaporated to 13.8 g of a pale yellow oil. Purification by flash 
chromatography using 15 to 85% ether-hexane as eluant gave 11.7 g of a semi-solid, which 

40 was triurated with hexane to give .6.124 g (48% yield) of the titie compound as a white solid. 
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5 mp 87-89X. NMR (CDCI3) d 1.54 {9 H. s). 6.12 (1 H. s). 7.01-7.16 (5 H. m). 8.14 (1 H. dd. 
J = 2. 5 Hz). 8.30 (1 H. dd. J = 2. 8 Hz), 12.99 (1 H. s). The NMR also showed the presence 
of <10% of the keto tautomer. After standing for 12 days, the concentrated mother liquor 
crystallized and was triturated In hexane to give an additional 2.21 g (17% yield) of the title 
compound. 

10 PREPARATION 163 

a-r(2>Chlorophenvhmethvn-2-f4-fluQrQphenQ xv\>IU>XQ-3-pyridinepropanQip.Ar^ 

r-Butvl Ester 

The sodium hydride obtained after washing 28.9 mg (0.604 mmol) of 50% sodium 
hydride dispersion in mineral oil with pentane (3x5 mL) was suspended in 5 mL of THF. 

15 cooled to 0 'C, and treated dropwise with a solution of 200 mg (0.604 mmol) of the compound 
of preparation 59 in 5 mL of THF. After stirring for 15 min, 0.078 mL (124 mg, 0.604 mmol) of 
2-chlorobenzyl bromide was added, and the mixture was allowed to warm to rt, stirred for 4 h, 
and then heated to reflux for 16 h. The cooled mbcture was partitioned between 100 mL of 
saturated aqueous NH4CI solution and 200 mL of EtOAc. The separated organic layer was 

20 washed with saturated aqueous sodium hydrogencartwnate solution (100 mL), brine (100 
mL), dried (Na2S04), and evaporated to an oil. Purifiaction by flash chromatography using 
60% CHzClz-hexane as eluant gave 226 mg (82% yield) of the title compound as an oil. ^H 
NMR (CDCI3) d 1.54 (9 H. s), 3.32-3.52 (2 H, m), 5.09 (1 H. dd. J = 7, 8 Hz), 7.02-7.30 (9 H, 
m), 8.05 (1 H. dd, J = 2, 8 Hz), 8.22 (1 H. dd. J = 2, 5 Hz). The NMR also showed the 

25 presence of <1 0% of the enol tautomer. 

The compounds of Preparations 164-168 were prepared according to the procedure 
of Preparation 163 substituting the indicated benzyl halide for 2-chlorobenzyl bromide, in ttie 
cases of Preparations 165-168 one equivalent of Kl was added imnrtediately after ttie addition 
of tile benzyl halide. All compounds were oils. Mass spectra were determined by tiie 

30 thermospray metiiod. 

PREPARATION 164 

2-(4-Fiuorp4>enzvl)-3>r2-(4-ftuoro-4)henoxvV4>yridln.3>y n-3^xo-Dropto^ acid 
tert"butyt ester 

MS (m/e) 440 (M*+1); ^H NMR (CDCI3) d 1.27 (9 H. s), 3.17-3.44 (2 H, m), 4.80 (1 H, 
35 dd, J = 7. 8 Hz), 6.85-7.30 (9 H, m). 8.08 (1 H. dd, J = 2, 8 Hz). 8.23-8.25 (1 H, m). 
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5 PREPARATIOM IRS 

?-r2.{4-FlMPro-phgnQXY)-PYridtn-3-vn^X0.2.l4.friB..ornm » thvl.j>en^lW p«> pionic arid 
tert butyl ester 

MS (m/e) 490 (M%1); NMR (CDCy d 1.24 (9 H. s), 3.36 (2 H. ABX pattern. = 
14 Hz, Jax = 7 Hz, Jbx = 8 Hz), 4.83 (1 H, dd, J =7. 6 Hz). 6.99-7.50 (9 H, m), 8.02-8.22 (2 H. 
10 m). 

PREPARATIOM IBB 

3-r2-<4-RHOro-«henoxv>-DVridin-3-vn.3^xo.24 4^rmuofnmi.thoxv-ben?!vl>.p rnp^niff 
acid tert-biitvl ester 

MS (m/e) 506 (M*+1); 'H NMR (CDCI3) d 1.25 (9 H. s), 3.32-3.46 (2 H. m). 4.82 (1 H. 
15 t,J = 7). 7.03-7.28 (9 H. m). 8.09 (1 H. dd. J = 2.8 Hz). 8.24 (1 H. dd. J = 2,5 Hz). 

PREPARATION 167 

?-l3.5-Difluoro-ben7vn.3-f2^4.ffltinfo-Dhenoxv>-p vridiii-3.vl]^r<>xo-propiop i«^ 
acid tert-butyl ester 

MS (m/e) 458(M*+1): NMR (CDCI3) d 1-25 (9 H. s), 3.28 (2 H. ABX pattern, = 
20 14 Hz. Jax = 7 Hz, Jbx = 8 Hz). 4.79 (1 H. dd. J = 7,8 Hz), 6.55-7. 18 (8 H. m), 8.09 (1 H, dd, J = 
2, 8 Hz). 8.23 (1 H, dd, J = 2. 4 Hz). 

PREPARATIOM IBH 

3-B-(4-FlMQroH)henQXV)-PVridln-3-vn-3H>XO-242.4.6.trHttiarnJv> n 2vlWDro^^^ 
acid tart Atityla«ti>r 

25 MS (m/e) 476(M*+1); 'H NMR(CDCW d 122 (9 H. s). 3.22-3.35 (2 H. m). 4.82 (1 H. 

J = 8 Hz), 6.56 (2 H, t. J = 8 Hz). 7.02-7.12 (5 H. m). 8.11 (1 H. dd. J = 2. 8 Hz). 8.22 (1 H. dd. 
J = 2.5Hz). 

PREPARATION 169 
4-<1-Hvdroxv-1-methvlethvlU»flnzenepm anoicAeid 
30 A mixture of 12.61 g (224.7 mmol) of KOH. 73 mL of water, and 425 mL of eOianol 

was combined with 15.00 g (68.10 mmol) of 3-[4-(1-oxoett)yl)phenyl]propionic acid ethyl ester 
(for preparation, see: Marechal, E.; Quere. J.-P. Bull. Chem. Soc. Fr, 1971, 2227). and the 
resulting mixture was stiired at rt for 2 h. The mixture was concentrated, and the residue was 
dissolved in 100 mL of water, cooled to 0 'C, and acidified with concentrated aqueous 
35 hydrochloric acid solution. The precipitate was filtered and reciystailized from methanol-water 
to give 10.11 g (77% yield) of 3-[4-(1-oxoethyl)phenyl]propionic acid as awhite solid, mp 118- 
119X. Anal. Calcd for dHuOa: C. 68.52; H. 6.06. Found: C, 68.74; H. 6.29. 

A solution of 5.000 g (26.01 mmot) of the above acid in 500 mL of tetrahydrofuran was 
cooled to -17 "C and tr ated dropwise witti 21.67 mL (65.03 mmol) of a 3 M solution of 
40 mettiylmagnesium iodide in ether. Additional Griganrd reagent solution was added in three 
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5 portions. 5, 5, and 10 mL, respectively, over several hours, as the course of the reaction was 
monitored by NMR. The mixture was cooled to -30 "C, quenched by the addition of 200 mL of 
saturated aqueous NH4CI solution, and allowed to warm to rt. The aqueous layer was 
adjusted to pH 1 with aqueous 1 N hydrochloric add solution, and the organic layer was 
extracted with EtOAc (2 x 200 mL). The combined organic layers were washed with brine (3 x 
10 500 mL), dried (Na2S04). and evaporated to 5.62 g of a yellow solid. Recrystallization from 
hexane-EtOAc gave 2.20 g (40% yield) of the title compound as a pale yelllow solid, mp 92- 
94-C. NMR (DMSO-d") d 1.36 (6 H. s), 2.47 (2 H. t, J = 7 Hz). 2.74 (2 H, U = 7 Hz), 4.90 
(1 H, s), 7.21 (4 H, AB quartet. J = 7 Hz). 12.09 (1 H. s). 

PREPARATION 170 
15 N-Methoxv-N>methvl-4-fluoro-benzcneprQpanainidft 

A suspension of 10.00 g (59.46 mmol) of 3-(4-fIuorophenyl)propionic acid, 12.54 g 
(65.41 mmol) of 1-€thyl-3-(3-dimethylaminopropyl)carbodilmide hydrochloride, 6.381 g (65.41 
mmol) of N,0-dimethylhydroxylamine hydrochloride in 300 mL of CH2CI2 was cooled to OX 
and treated with 18.23 mL (13.23 grams. 130.8 mnrrol) of triethylamine. The mixture was 
20 stirred for 16 h with slow wanning to rt. The mixture was concentrated, and the residue was 
partitioned between 300 mL of EtOAc and 200 mL of aqueous 1 N hydrochloric acid solution. 
The separated organic layer was washed with aqueous 1 N hydrochloric acid solution (1 x 100 
mL), saturated aqueous sodium hydrogencarbonate soution (2 x 200 mL), brine (1 x 100 mL), 
dried (Na2S04), and evaporated to give 9.56 g (76% yield) of the title compound as an oil. ^H 
25 NMR (CDCI3) d 2.70 (2 H. t J = 8 Hz), 2.91 (2 H. t. J = 8 Hz). 3.15 (3 H. s), 3.59 (3 H. s). 6.92- 
6.97 (2 H, m), 7.15-7.19 (2 H. m). APCI MS (m/e) 212 (M*+1). 

The compounds of Preparations 171-180 were prepared according to the procedure 
of Preparation 170 substituting the corresponding cariwxylic acid for 3-(4- 
fluorophenyl)propionic acid. The cartxjxylic acid used in Preparation 174 was the compound 
30 of Preparation 163. whereas all other carboxyllc acids were commercially available. Mass 
spectra were detenmined by the APCI method. 

PREPARATION 171 
N-Methoxv-N-methyl-3-phenvl-DroDiQnamide 
Anal. CalcdforCiiH^NOj: C. 68.37; H, 7.82; N. 7.25. Found: C, 68.65; H, 8.11; N. 

35 7.18. 
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5 PREPARATION 172 

N-Methoxv-2.N-dlmet hvl-3-nh6nvl-DropionamiHi> 
NMR (CDCI3) d 1.16 (3 H. d. J = 7 Hz), 2.83-3.28 (2 H. ABX pattern, J^^ = 13 Hz. 
Jax= 7 Hz, Jbx= 8 Hz). 3.08-3.18 (1 H. m). 3.14 (3 H. s), 3.48 (3 H. s). 7.15-7.32 (5 H, m); MS 
(m/e)208(M*+1). 
10 PREPARATIQMITa 

N.M6thoxv-N.mathvU3.nhflnvlAirtviamlrii> 
NMR (CDCI3) d 1.31 (3 H. d. J = 7 Hz). 2.59-2.78 (2 H. m). 3.14 (3 H, s). 3.32-3.44 
(1 H. m). 3.58 (3 H. s). 7.14-7.32 (5 H, m); MS (m/e) 208 (M*+i). 

PREPARATIOMlTd 

■"5 3-f4-f1-HYdroxY-1-methvl-ethvlV-Phenvn.N-methoicv.N.fnethY l ^ronioiuimirtA 

'H NMR (CDCI3) d 1.56 (6 H. s), 1.71 (1 H. s), 2.72 (2 H, t. J = 8 Hz). 2.93 (2 H, t. J = 
8 Hz). 3.17 (3 H. s). 3.60 (3 H, s). 7.30 (4 H. AB quartet. J = 8 Hz); MS (m/e) 234(M*+1 -18 
(H2O)). ' 

PREPARATION 175 
20 N-Methoxv-N-methyl-2-p henvl.acetamidt> 

'H NMR (CDCy d 3.18 (3 H. s). 3.54 (3 H. s). 3.78 (2 H. s). 7.20-7.34 (5 H, m); MS 
(m/e) 180 (M*+1). 

PREPARATIOM 176 
N-Methoxv4>l-metlivl-2.Hhenoxv.^eefamldi. 

25 ^H NMR (CDCy d 3.22 (3 H, s). 3.74 (3 H, s). 4.79 (2 H. s). 6.92.6.97 (3 H, m), 7.24- 

7.29 (2 H. m); MS (m/e) 196 (M*+1). 

PREPARATIOM 177 
N-Methoxy-N-methvl-3-Dhenvl-acrylamirift 
M.P. 40-42°C; 'H NMR (CDCI3) d 3.30 (3 H, s). 3.76 (3 H. s), 7.02 (1 H. d. J = 16 Hz). 
30 7.34-7.39 (3 H. m), 7.55-7.57 (2 H. m). 7.72 (1 H. d. J = 16 Hz); MS (m/e) 192 (M*+i). 

PREPARATION 17« 
Ben«rfiiranA<MrtKMWlie add methoYY- methyl-amide 
'H NMR (CDCI3) d 3.41 (3 H. s). 3.82 (3 H. s). 724-7.43 (2 H. m), 7.50 (1 H. s), 7.59 
(1 H, dd. J = 1 , 8 Hz), 7.66 (1 H, dd. J = 1 . 8 Hz); MS (m/e) 206 (M*+1 ). 

35 PREPARATION 17Q 

1H-lndole-3.carboxvlie aei d methoxv-metjivl-amlde 

M.P. 136-1 37»C; Anal. CatedforCuHiaNjOj: C. 64.69; H. 5.94; N. 13.72. Found: C, 
64.97; H. 5.81; N, 13.65. 
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5 PREPARATION 1W 

2-(2-Chloro-phenoxvWN-tnethoxv-N-methvl-ae^iiHrip 

NMR (CDCW d 3.21 (3 H. s). 3.74 (3 H, s). 4.88 (2 H, s), 6.89^.93 (2 H. m). 7.15- 
7.19 (1 H. m). 7.34-7.36 (1 H, m). 

PREPARATION 181 

10 1-f2-Fluoro-3-pvridinyq-3-(4-nuorQphenvlM-DrQp anone 

A solution of 5.90 mL (4.56 grams, 45.0 mmol) of diisopropylamine in 20 mL of 
tetrahydrofuran was cooled to -78 X and treated dropwise with 18.0 mL (45.0 mmol) of a 
solution of 2.5 M n-butyllithium in hexane. When the addition was complete, the mixture was 
stirred for 0.5 h at -78 X and treated dropwise with 3.88 mL (4.37 grams. 45.0 mmol) of 

15 freshly distilled 2-fluoropyridine. After the addition was complete, the resulting yellow 
suspension was stin-ed for 0.5 h at -78 X. To the suspension was added dropwise a solution 
of 9.51 g ( 45.0 mmol) of the compound of Preparation 62 in 200 mL of tetrahydrofuran 
dropwise. The mixture was stin-ed for 16 h with slowing warming to rt as the dry ice/acetone 
bath melted. The mixture was quenched by the addition of 50 mL of aqueous 1 N hydrochloric 

20 add solution, and theTHF was removed by partial evaporation. The residue was partitioned 
between EtOAc (300 mL) and aqueous 1 N hydrochloric acid solution (100 mL). The 
separated organic layer was washed with aqueous 1 N hydrochloric acid solution (100 mL), 
saturated aqueous sodium hydrogencarbonate solution (100 mL), brine (100 mL), dried 
(Na2S04), and evaporated to 12.6 g of a yellow oil. Purification by flash chromatography using 

25 25% EtOAc-hexane as eiuant gave 7.1 1 g of a yellow which solidified on standing. Trituration 
in hexane gave 6.87 g (62% yield) of the title compound as a light yellow solid, mp 73-74X. 

NMR (CDCy d 3.02 (2 H. t, J = 7 Hz), 3.29- 3.36 (2 H, m). 6.91-6.99 (2 H. m), 7.17-7.33 (3 
H. m), 8.29-8.38 (2 H, m); APCI MS (m/e) 248 (M*+1). 

The compounds of Preparations 182-190 were prepared according to the procedure 

30 of Preparation 191 substituting the con-esponding N-methoxy-N-methylamlde or ester 
substrate for the compound of Preparation 170 In the case of Preparations 185 and 191, an 
additional equivalent of in srfu-prepared 2-fluoro-3-lithiopyridine was utilized. Products were 
purified by direct trituration and/or flash chromatography. Mass spectra were determined by 
the APCI method. 

35 PREPARATIQNiag 

1-^2-Ruoro-PVricl!n-3-vh.3.Dhcnyl-pmpan.1-ftnft 
NMR (CDCI3) d 3.05 (2 H. t. J = 7 Hz). 3.32-3.64 (2 H. m). 7.17-7.33 (6 H, m). 
8.29-8.38 (2 H, m). 
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5 PREPARATiONiaa 

1- (2-Fluoro-Dvridin.3.vH.2^ethvl.3.ph«.n v|.Dronan.1-nnB 

NMR (CDCI3) d 1.18 (3 H, d. J = 7 Hz). 2.88 (2 H. ABX pattern. 14 Hz, Jax = 6 
Hz. Jbx= 8 Hz). 3.63-3.72 (1 H. m). 7.14-7.29 (6 H, m), 8.14-8.19 (1 H. m). 8.33-8.35 (1 H. m); 
MS(ni/e)244(M*+1). 
^0 PREPARATION 1«4 

1-(2-Fluoro-Dvridin-3-vll-3.Dhenyl.h utan.1.on« 
M.P. SI-SS'C; Anal. Calcd for CisHmFNO: C. 74.06; H, 6.00; N. 5.76. Found: C. 
73.82; H. 5.83; N. 5.90. 

PREPARATION ias 

IS 1-(2-Fluoro-pvrldinOwyn^4./14ivdm«v.1.mBthvl.ethvl>^hB n vn.nronan.1^nB 

NMR (CDCI3) d 1.56 (6 H, s). 3.03 (2 H. t, J = 7 Hz). 3.31-3.36 (2 H. m). 7.20-7.25 
(2 H. m). 7.30-7.34 (1 H, m). 7.40-7.42 {2 H. m). 8.30-8.38 (2 H. m); MS (nVe) 270 {M*+1-18 
(H2O)). 

PREPARATION laB 
^ 1-(2-Fluoro-Dvridin-3-ylt-2-Phenyl-ethanone 

^H NMR (CDCI3) d 4.31 (2 H. s). 7.19-7.34 (6 H. m). 8.27-8.37 (2 H. m); MS (m/e) 216 

(M*+1). 

PREPARATION 187 
1-(2-FIUOroH>Vridln-3^ll.2^hana«y^aiinnft 

25 m;p. 82-83»C; NMR (CDCI,) d 5.21 (2 H. d, J = 3 Hz). 6.91-7.01 (3 H. m). 7.27- 

7.31 (2 H. m), 7.37-7.40 (1 H, m). 8.41-8.45 (2 H, m); MS (m/e) 232 (M*+1). 

PREPARATION 188 

2- <2.Chloro. phenoxyH-^2-fluoro-pyridln-3.v».ethanftne 

M.P. 84-86«C; 'H NMR (CDCI3) d 5.34 (2 H. d, J = 3 Hz). 6.85-7.45 (5 H. rn). 8.42- 
30 8.50 (2 H. m); MS (m/e) 266. 268 (M*+i ). 

PREPARATION 189 
1-(2-Fluoro-Pvridin-3-vn.3.ph»nyl-DmDenonft 
M.P. 83-84'C; 'H NMR (CDCI3) d 7.34-7.37 (1 H. m). 7.41-7.47 (4 H. m). 7.62-7.65 (2 
H. m). 7.90 (1 H. d. J = 15 Hz). 8.29-8.31 (1 H. m). 8.38-8.41 (1 H. m). 
35 PREPARATION 190 

Benzofuran-3.^H-f2-nuoro-iwiidinAyi).wBthanpf|'» 
M.P. 110-1 11»C: Anal. Calcd for CmHsFNOj: C. 69.71; H. 3.34; N. 5.81. Found: C, 
69.64; H. 3.36; N. 6.12. 
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5 PREPARATION 191 

(2-Fluoro-Dvridin-3-vlW1H,inHo!-3-ylUmeth^T?AT!t 
MP. 195-198*0; Anal. Calcd for CuHgFNjOa: C. 70.00; H. 3.78; N. 11.66. Found: 
C, 69.69; H, 3.60; N. 11.59. 

PREPARATION 192 
10 1>(2-Fluoro-pvridin^-YlVethanQn6 

NMR (CDCI3) d 2.67 (3 H. d, J = 0.5 Hz), ). 7.30-7.33 (1 H, m), 8.30-8.38 (2 H. m). 
PREPARATION 193 

1-(?-FlMOirp-PVridin-3-vn-2-(methvUDhfinYl-aminn)-afh^n 
NMR (CDCy d 3.10 (3 H. s), 4.72 (2 H. d.' J = 3 Hz), 6.63^.74 (3 H. m), 7.18-7.24 
15 (2 H, m), 7.32-7.36 (1 H, m), 8.30-8.42 (2 H, m); MS (m/e) 245 (M*+1). 

PREPARATION 194 
1-r2-l4-FluoroDhenQxy)-3 -Dvridinyn-ethan f>py 
^H NMR {CDCI3) d 2.75 (3 H. s), 7.07-7.12 (5 H, m). 8.20 (1 H. dd, J = 2. 7 Hz). 8.24 
(1H,dd,J = 2,5Hz). 
20 PREPARATION 19S 

1-r2-(3-PvridinvlOXVl-3-pvridinvn-ethanong 
NMR (CDCI3) d 2.76 (3 H. s), 7.13-7.15 (1 H, m), 7.39 (1 H. dd. J = 5, 9 Hz). 7.53- 
7.66 (1 H, m). 8,22-8.24 (2 H, m). 8.50-8.53 (2 H, m), 

PREPARATION 196 
25 2^FIU0TD-a-phenvl^>Dvridinefnethal^n^ 

'H NMR (CDCI3) d 2.61 (1 H. br s). 6.03 (1 H. s), 7.14-7.38 (6 H. m). 7.97-8.08 (2 H. 

m). 

PREPARATIONS? 
(2-Fiuoro-3-pvridinvnphenvl-methanQnA 

30 ^H NMR (CDCI3) d 7.32-7.38 (1 H. m). 7.47-7.50 (2 H. m), 7.61-7.67 (1 H, m). 7.78- 

7.82 (2 H, m). 7.98-8,07 (1 H, m), 8.38-8.42 (1 H, m). 

PREPARATION 19ft 
4>(1-hvdroxv>1-met hvl-€thvl>-benzQnttrile 
To a stinted suspension of anhydrous cerium (III) chtaride (3.8g. 16 mmol) in 20 mL 
35 dry tetrahydrofuran at 0°C was added slowly dropwise a solution of 3.0M methyl magnesium 
chloride In tetrahydrofuran ( 10 mL, 31 mmol). The mixture was stirred at 0**C for 30 min. then 
a solution of Methyl 4-cyanobenzoate (2.0g, 12.4 mmol) in 20 mL dry tetrahydrofuran slowly 
dropwise. The mixture was stin-ed for an additional 30 min. at 0°C then quenched with 2.0 M 
acetic acid {-10 mL) added slowly dropwise. The mixture was poured into 200 mL water and 
40 extracted with ethyl acetate (2 X.200 mL). The organic extracts were combined, washed with 
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5 sodium bicarbonate solution (1 X 40 mL). water (2 X 40 mL). brine (1 X 40 mL). dried (MgSOJ 
and concentrated in vacuo to give an oil. The oil was absorbed onto Silica Gel (10g) and 
washed with ethyl acetate/hexane (1:2. 1500mL). Concentration of the washings in vacuo 
afforded 1.75g (88%) 4-(1-hydroxy-1-methy|.ethyl)-ben2onitrile as a clear oil. 'H-NMR 
(CDCW: 5 7.60 (m, 4H), 1.58 (m. 6H). GC-MS (mie. %): 161 (M*. 2). 146 (100). 
10 PREPARATIQMiao 

2-FIUQro-S-hvclrf>xv-bar«anlhrilA 

To a solution of 2-Fluoro-5-methoxy-benzonitrile ( 4.0 grams. 26.5 mmole) in CHaClj 
(100 ml) at 0»C was added 1.0 M BBr, (29 ml. 29 mnrwle) dropwise. warmed to room 
temperature and stirred over night The mixture was poured into 300 ml ice water and stirred 
15 for 10 minutes. This was poured into 100 ml methylene chloride, and the layers were 
separated. The mixture was washed with water, dried over MgS04. filtered, and concentrated 
to a solid (2.8 g). MW 137.12; MS (m/e) 137(M*). 

The compound of Preparation 200 was prepared according to the procedure of 
Preparation 199 substituting the cofresponding ether for 2-Fluoro-5-methoxy-benzonitrile. The 
20 duration of reaction was between 1 and 24 hours. 

PREPARATION MO 
34<vdroM/Ji.N^im«ttivl-benMmM.. 
MW 165.21 MS (m/e, %) 165(M*, 30). 121 (100). 

PREPARATION 201 
25 2-Fluoro.S^nethoxvAenynnHrila 

A solution of 2-Chloro-1-fluoro-4-methoxy-benzene ( 10.4 grams. 65.0 mmole). CuCN 
(6.4 grams, 71.0 mmole) and N-methylpyrrolidinone (100 ml) was refluxed for 18 hours. An 
additional 2.3 g CuCN was added, and the mixture was refluxed for 40 hours. The mixture 
was poured into 300 ml ice water and stirred for 10 minutes. This was poured into 100 ml 
methylene chloride, and the layers were separated. The mixture was washed with water, 
dried over MgSO*. filtered, and conceritrated to a solid (2.8 g). MW 137.12; MS (m/e) 137(M*). 

PREPARATIQMM^ 

To a solution of 1.4-Dioxa-spiro[4.^ecan-8-one (2.0 grams. 12.8 mmole) and tosyl- 
35 methyl isocyanate (5.0 grams. 25.6 mmole) in dimethylfomnamide (25 ml) at O'C was added 
1.0 M tBuOK in tButand (25.6 ml) and stirrred at O^C for 1 hour and room temperature over 
night The mixture was diluted with vrater and extracted with diethyl ether. The combined 
extracts were washed with water and brine, dried over MgS04. filtered, and concentrated to a 
solid which was purified via flash chromatography on silica using 30% ethyl acetate/ hexane 
40 as eluent to give a solid (1 .45 g). MW 167.209; MS (m/e) 168 (M*+1). 



30 
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S PREPARATION 203 

C-(4.S-Dichloro4hiQDhenAylV|nethviaminA 

To a stirred suspension of 2-{4.5-Dichloro.thiophen-2-ylmethyl)-isolndoIe-1.3-dione 
(0.770 grams. 2.47 mmole) in methanol (30 ml) and tetrahydrofuran (10 ml) at room 
temperature was added hydrazine hydrate (0.395 grams. 12.3 mmole) and stin-red at room 

10 temperature over night A precipitate fomried, and the mixture was concentrated to about 15 ml 
and filtered. The filtrate was poured into 100 ml water and extracted with diethyl ether. The 
combined extracts were washed with water and brine, dried over MgS04, filtered, and 
concentrated to an oil which was purified via flash chromatography on silica using 5% 
methanol/ methylene chloride as eluent to give an oil (0.341 g). MW 182.08; MS (m/e) 183 

15 (M*+1). 

PREPARATION 204 
2-r4,5-Pjchloro-thiQph en-2-yimethvl^isoindote-1.3^ione 
To a stin^d solution of (4,5-Dichloro-thiophen-2-yl)-methanol (0.660 grams, 3.60 
mmole). Phthaiimide (0.636 grams, 4.32 mmole), and triphenyl phosphene (1.1 gramsr4.32 
20 mmole) in tetrahydrofuran (20 ml) at room temperature was added diethyl azodicarboxylate 
(0.395 grams, 12.3 mmole) and stirrred at room temperature over night The mixture was 
poured Into 100 ml water and extracted with diethyl ether. The combined extracts were 
washed with 1 a NaOH, water and brine, dried over MgS04. filtered, and concentrated to an 
oil from which triphenylphosphine was crystalized out using diethyl ether/hexane. The mother 
25 liquor was concentrated to give a solid which was purified via flash chromatography on silica 
using 30% ethyl acetate/ hexane as eluent to give a yellow solid. This was triturated in 
hexane to give a white solid (0.772 g). MW 312.18; MS (m/e) 313 (M*+1). 

PREPARATION 20S 
(4,5-Dichloro-thioDhenAyl)-methanAi 
30 To a solution of 4,5-Dlchloro-thiophene-2-carboxylic acid (0.500 grams, 2.53 mmole) 

and thionyl chloride (1.0 ml) in methylene chloride (10 ml) was refluxed for 3 hours. The 
mixture was concentrated to remove solvent and diluted with 15 ml dioxane and sodium 
borohydride (0.143 grams, 3.8 mmole) and refluxed for 3 hours. The mixture was cooled to 0 
•C and 3 ml water was added dropwise. The mixture was poured into 100 ml water. This was 
35 extracted with diethyl ether, washed with ^!i NaOH, water, and brine, dried over MgS04. 
filtered and concentrated to an oil which was purified via flash chromatography on silica using 
30% ethyl acetate/ hexane as eluent to give an oil (0.671 g). MW 183.06; MS (m/e) 184 
(M*+i). 
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5 PREPARATION 2nfi 

4.5-Pichloro4hiopheno- .2-carboYY lir.ai^jff 
Into a solution of sodium hydroxide (19.2 grams, 48.0 mmole) in water (30 ml) and ice 
(120 g) at -WC was bubbled Cl^ gas until 14.4 g was obtained. The solution was warmed to 
50»C and 1-(4,5.Dichloro-thiophen-2.yl).ethanone (8.5 0 grams. 40.0 mmole) in dioxane (40 
10 ml) was added dropwise as the temperature rose to 80-90-0. This temperature was 
maintained for 30 minutes. The mixture was poured into 500 ml water. This was extracted 
with diethyl ether, and the aqueous was treated with NaHSOa, then acidified to pH 1 with 
concentrated HCI. The resultant precipitate was filtered, and dried to give a white solid. (5.7 
g). MW 1 97.04; NMR (DMSO-d^ d 7.731 (1 H. s). 

PREPARATIOMMT 
1-(4,5-Pichioro-thiODhen,2jy h,ethanone 
To a solution of 1-Thiophen-2-y|.ethanone (5.0 grams, 40.0 mmole) in chloroform (50 
ml) at 20°C was added portlonwise aluminum chloride (15.9 grams. 119.0 mmole). The 
mixture was stinted at 20 «C for 10 minutes and 1 M CIs in carbon tetrachloride (120 ml) was 
20 added dropwise. The mixture was stin-ed at room temperature for 30 minutes and diluted with 
methylene chtoride (300 ml) and washed with 1 H sodium hydroxide and water and dried over 
magnesium sulfete and concentrated to give a solid (8.5 g). MW 195.07; MS (m/e) 196 
(M*+1). 

PREPARATIOM 208 
25 2-Bromomethvl-3.S-diehl 9ro.thiQDhene 

A solution of 3.5-Dichloro-2-methyl-thiophene (1.3 granis. 7.8 mmole). NBS (1.4 
grams. 7.8 mmole) and benzoyl peroxide (0.065 g) in carbon tetrachloride (40 ml) was 
refiuxed for 18 hours. The mixture was cooled to 0 ^'C, diluted with 40 mi hexane and filtered. 
The filtrate was concentrated to an oil which was purified via flash chromatography on silica 
30 using hexane as eluent to give an oil (1.06 g). MW 245.95; MS (m/e) 246 (M*+i). 

PREPARATION 

3.S-Dichtoro-2HTicthyl-^hfOPh?n? 
To a solution of 2-methylthiophene (7.0 grams. 70.0 mmole), in methylene chloride 
(50 ml) at room temperature was added SO2CI2 dropvwse. The mixture was stirred at room 
35 temperature over night, diluted with hexane (300 ml), washed witti IN NaOH, water and brine, 
dried over MgS04, filtered and concenti^ted to an oil which was purified via vacuum distillation 
to give an oil. This was furtiier purified via chronratography on silica using hexane as eluent 
to give an oil (1.32 g). MW 167.06; MS (m/e) 166 (M*-1). 
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5 PREPARATION 210 

2-f3-Carbamovl>DhenQXvV^Si42-chlr>m,hengyl^-niftnti|^^r» 
A solution of 2-(3-Carbarnoyl-phenoxy)-N-(2-chloro-benzyl)-nicotinic add ethyl ester 
(4.31 grams, 16.08 mmole) in ethanol (100 ml) and 1 M sodium hydroxide (40.21 ml) was 
refluxed for 4 hours. The mixture was concentrated to 1/3 volume, diluted to 300 ml with 
10 water, acidified to pH 3 with 1 JfcJ hydrochloric acid and filtered to isolate a white solid which 
was recrystalized flrom ethyl acetate/ hexane (3,8 g). M.P. 220-224°C; Ami calcd. for 
C13H10N2O4: C, 60.45; H, 3.91; N, 10.85. Found: C, 61.70; H, 3.61; N. 10.69. 

PREPARATION 211 
3>Methoxy-N.N-dimethvl-bengapiif^^ 
15 Into a solution of 3-Methoxy-ben2oyl chloride (5.0 g) In methylene chloride (50 ml) at 

0 *C was bubbled in dimethylamine gas for 5 minutes. The mixture was stin-ed at 0 °C for 30 
minutes, diluted with 300 ml methylene chloride, washed with water, dried over MgS04, 
filtered and concentrated to give an oil (4.8 g). MW 1 79.24; MS (m/e) 1 79 (M*). 

PREPARATION 212 

20 M342.2,2-TrmuorD-14ivdroxv-ethviUphenQify VnicQtinte acid ertiy l ^^i^r 

To a solution of 2-(3-Fomiyl-phenoxy)-niootinic acid ethyl ester (2.0 grams. 7.4 
mmole) in 0.5 M-trimethyl(trifluoromethyl)silane (18 ml) in tetrahydrofuran (20 ml) at 0 **C was 
added tetrabutyl ammonium fluoride (0.050 g). The mixture was stirred at 0 •C for 1 hour. To 
the mixture was added 1.0 N hydrochloric acid (10 ml) and stirred at room temperature for 30 

25 minutes. The mixture was poured Into 200 ml water and extracted with diethyl ether. The 
combined extracts were washed with saturated NaHCOa, water, dried over magnesium 
sulfate and concentrated to give an oil which was purified via flash chromatography on silica 
using 60 % ethyl acetate/ hexane as eluent to give an oil (1 .97 g). MW 341 .31 ; MS (m/e) 341 
(M^ 

30 PREPARATION 213 

2-F|uoro-4-f1-hvdroxv-1-methvl-ethvlV-ben7Qnitrile 

To a stirred suspension of OeCl^ (4.7 grams, 19.0 mmole) in tetrahydrofuran (30 ml) 
at 0 °C was added dropwise 3.0 M methyl magnesium chloride (6.0 ml, 19.0 mmole). The 
mature was stirred at 0 *C for 45 minutes and 4-Acetyl-2-fluoro-benzonitrile (2.5 grams, 15.0 

35 mmole) in tetrahydrofuran (20 ml) was added dropwise. The mixture was stirred at O'C for 1 
hour and quenched with 5 ml 2 acetic acid added dropwise. The mixture was poured into 
200 ml water, acidified to pH 2 with 2 N acetic acid and extracted with ethyl acetete.. The 
combined extracts were washed with water and brine, dried over magnesium sulfate and 
concentrated to give an oil which was purified via flash chromatography on silica using 60 % 

40 ethyl acetate/ hexane as eluent to give an oil (1.95 g). MW 179.21 ; MS (m/ ) 179 (M""). 
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5 PREPARATION 21A 

4-Acetvl-2-fluoro-bgnzonitriiP 
A mixture of 4-Bromo-2-fluoro-ben2onltrile (5.0 grams, 20.0 mmole). butyl vinyl ether 
(12.5 grams, 124.0 mmole), triethylamine (4.0 grams, 40.0 mmole), dppp (0.453 grams, 1.1 
mmole). Thallium acetate (5.8 grams. 22.0 mmole) and Pd{0Ac)2 (0.224 grams. 1.0 mmole) in 
10 dimethylformamide (50 ml) under N2 was heated to 90 X for 3 hours. An additional 0.453 g 
dpp and 0.244 g Pd(0Ac)2 was added and the mixture was heated to 90 for 4 hours. The 
mixture was cooled to room temperature. 25 ml 2 M hydrochloric acid was added and the 
mixture was stirred at room temperature for 30 hours. The mixture was poured into 300 ml 
water and extracted with diethyl ether. The combined extracts were washed with water and 
15 brine, dried over magnesium sulfate and concentrated to give an oil which was purified via 
flash chromatography on silica using 30 % ethyl acetate/ hexane as eluent to give an oil (2.5 
g). 'H-NMR (CDCi3): 6 2.63 (s. 3H). 7.73 (m. 2H), 7.81 (m, 1H). 

PREPARATION 
4-Oxo-cvclohexanecarbonftrile 
20 A solution of 1,4-Dioxa-spiro[4.5]decane-8-carbonitrile (2.0 grams. 12.8 mmole) and 2 

N hydrochloric acid (21.0 grams, 42.0 mmole) in tetrahydrofuran (30 ml) at room temperature 
was stirred over night The mixture was diluted with ethyl acetate, washed with water and 
brine, dried over MgS04, filtered, and concentrated to an oil which was purified via flash 
chromatography on silica using 10% ethyl acetate/ hexane as eluent to give an oil (0.800 g). 
25 MW 123.15. 

PREPARATION 216 
2-r4-f1-Hvciroxv-1-methvl-ethvn-cvc!Qh ex-1-envlmethvn-isoindole-1.3-dinnA 
To a stirred solution of 2-(4-HydroxymethyI-cyclohex-3-enyl)-propan-2-ol (5.765 
grams. 34.270 mmole). Phthaiimide (6.50 grams, 44.208 mmole), and triphenyl phosphene 
30 (11.60 grams. 44.208 mmole) in tetrahydrofuran (200 ml) at room temperature was added 
DIAD (9.010 grams, 44.552 nrwnole) dropwise. and the peach mixture was stinred at room 
temperature over night. The mixture was quenched with 150 ml water and extracted with 2 X 
100 ml ethyl acetate. It was then concentrated to a yellow residue. This was taken up in 
diethyl ether, diluted with hexane, chilled and filtered. The crude product was purified via flash 
35 chromatography on silica using 50% ethyl acetate/ hexane as eluent to give a yellow gum 
(5.73 g). MW 299.373; MS (m/e) 279 (M*.18). 

PRgPARATIQN^IT 
Z-tBmz ri.31dloxol-S-vloxv\-nicotinrcagiriAthY[ffy^ T 
A solution 2-Chloro-nlcotinic acid ethyl ester (5.0 grams, 27.0 mmole), cesium 
40 carbonate (2.96 grams. 67.5 mmole) and Ben2o[1,3]dioxol-5-ol (4.19 grams. 29.7 mmole) in 
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5 dimethylformamide (80 ml) was heated to 65*C for 10 hours. The mixture was diluted with 
water and extracted with ethyl acetate. The combined extracts were washed with water and 
brine, dried over MgS04, filtered, and concentrated to a solid (7.0 g). MW 287.275. 

PREPARATION 21 8 
2-r4-(1-Hvdroxv-1-methvl-ethvU-cvcloh ex-1-envlmeihyn-isoindoie.1.3-dinnA 
To a stirred solution of 2-(4-Hydroxymethyl-cyclohex-3-enyl)-propan-2-ol (5.765 
grams. 34.270 mmole), Phthalimide (6.50 grams, 44.208 mmole). and triphenyl phosphene 
(11.60 grams, 44.208 mmole) in tetrahydrofuran (200 ml) at room temperature was added 
DIAD (9.010 grams. 44.552 mmole) dropwise, and the peach mixture was stinred at room 
temperature over night The mixture was quenched with 150 ml water and extracted with 2 X 
15 100 ml ethyl acetate. It was then concentrated to a yellow residue. This was taken up in 
diethyl ether, diluted with hexane, chilled and filtered. The cmde product was purified via flash 
chromatography on silica using 50% ethyl acetate/ hexane as eluent to give a yellow gum 
(5.73 g). MW 299.373; MS (m/e) 279 (MM 8). 

PREPARATION ^19 

20 2-f4-Am}nomethvl-cvclohex^-eny»-propan.2-nt 

A solutoin of 0.3 M methanolic hydrazine hydrate was prepared by adding hydrazine 
hydrate (1.96 g) to 204 ml methanol. This was added to 2-I4-(1-Hydroxy-1-methyl-ethyl)- 
cyclohex-1-enylmethyl]-isoindole-1.3-dione (5.73g, 19.140 mmole) and stirred at room 
temperature over night 5% hydrochloric acid was added and a precipitate was fbnned over 
25 two hours, which was filtered through cellte and washed with water. The filtrate was poured 
into water and extracted with diethyl ether. The aqueous layer was basrfied to pH= 9 with 
sodium hydroxide and extracted with diethyl ether. The combined extracts were washed with 
water and brine, dried over MgS04, filtered, and concentrated to an oil which solidified on • 
standing (0.188 g). M.P. 95-97 '^C; MW 169.269. 
30 The compounds in Preparations 220-228 were synthesized in a manner analogous to 

that of Preparation 23 substituting the indicated phenol. 

Preparation 220 
2-(3-Oxo4ndan-S-vlQXYVnicotinic acid ethyl ester 
Prepared using 6-hydroxy-indan-1-one ( Phialas et al. J. Chem. Soc. Pericin Trans. 1, 
35 4, 1984. 687-695). MS (m/e): 297 (M*). 

EreparatjDn22i 

2-(2-Methvl-benzothiazol-5-Yl Qxv^-nicotinic acid ethyl ester. 
Prepared using 2-methyl-5-benzothiazolol. MS (m/e): 314 {M*) 
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Preparation 

2-(2-Methvi>ben70thfa2ol-6.vlQifY)- nicQtinic acid ethvl ester. 
Prepared using 2-methy|.6-benzothiazoloi (Tardleu et. al. Helv. Chim. Acta, 75. 4. 
1992, 1185-1197). MS (m/e): 314 (M*). 

Preparation 

g-(P^n20thia2oi-6>vioxv)-nicotinic acid ethvl ester 
Prepared using ben2othiazol-6-ol (El'tsov et. al. J. Gen. Chem. USSR 51. 1981, 1822- 
1831). MS (m/e): 301 {M*+1. 100). 

Preparation 22A 
2-(Benzooxazol-6-vlQirv)-fiicQtinic acid ethy^ Acp^^r, 
Prepared using benzoxazoi-6-ol (Cole et al. Aust J. Chem. 39. 2. 1986, 295-301). 
MS (m/e): 284 (M*) 

Preparation 225 
g-(3-AcetvM-chloro-phenoxv)>nicQt mic acid ethyl est^ r, 
Prepared using 3-acetyl-4-chlorophenol. MS (m/e): 319 (M*) 

Preparation 226 
2-(3-Acetvl-5-chloro-phenQxy ynicotinic acid ethyl ester. 
Prepared using 1-(3-chloro-5-hydroxy.phenyl).ethanone. MS (m/e): 319 (M*) 

Preparation 227 

2"(3-iW^thY>-benzo4d>isoxa7ol-S-viQxv^-nicotinic acid ethyl iH^ti^r 
Prepared from 5-hydro)(y.3-methyl-benzo(d)isoxazole. MS (m/e): 299 (M*+1, loO). 

Preparation 2^^!^ 

?-(3-Methvl-benzo-fdHsoxazQl>7.yl oxv>-nicotinlc acid ethyl ester 
Prepared from 7-hydroxy-3-methyI-benz(d)isoxazole. MS (m/e): 298 (M*) 

Preparation 229 

?-(2,3>Pihvdro-ben2ori,41dioxin^^yl9y v>^icotinic acid ethy l ester 
Prepared from 2.3-Dihydro-ben20[1,4]dioxin-6-ol (Biosci. Biotech. Biochem., 56(4). 
1992, 630-635) 

MS:m/e302(M*+i) 

Preparation 23p 
3-acetvl-4-chlorophef^ol 

A mixture of 3-acetyl-4-chloroanisole (6.3 g. 0.03 mol.), (Atkinson et al. J. Med. 
Chem. 26. 10, 1983, 1353-1360) and pyridine hydrochloride (19.4 g. 0.17 mol.) was heated at 
220*'C for 2 hrs. The mixture was poured Into water (200mL) and extracted with ethyl acetate 
(2X200mL). The organic xtracts w re combined, washed with water (40mL). brine (40mL). 
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5 dried (MgS04) and concentrated to giv an oil. Chromatography on Silica Gel eluting with 
ethyl acetate/hexanes (1:1) gave 5.1 g oil. MS {m/e): 172/170 (M*. 100). 

Preparation 231 
7-hYdroxv-3-methvl-ben2fd)isoKago^p 

A mixture of 7-methoxy-3-methyl-benz{d)isoxazole (2.9 g. 0.017 mmol.) (Borsche et. 
10 al. Justus Liebigs Ann. Chem. 570. 1950, 155, 163) in glacial acetic acid (15 mL) and 48% 
hydrobromic acid (15 mL) was refluxed for 6 hrs. The mixture was concentrated to give 4.0 g 
solid. MS (m/e): 227/229 (M*+HBr), 149(M*). 

Preparption z^z 

1-(3H:hlorD-S-hvdroxy.phen vl>-ethanone 

15 A mixture of 1-(3-chloro-5-methoxy-phenyl)-ethanone (14.3 g. 0.08 mol.) and pyridine 

hydrochloride (44.8 g. 0.39 mol.) was heated at 220**C for 2 hrs. The mixture was poured into 
water (200 mL) and extracted with ethyl acetate (2X200 mL). The organic extracts were 
combined, washed with water (40 mL), brine (40 mL) and concentrated to give an oil. Flash 
Chromatography on Silica Gel eluting with ethyl acetate/hexanes (1:1) gave 6.6g solid. MS 

20 (nn/e): 170/172 (M*). 

Preparation 233 
1-(3-chloro-5-*nethoxv-Dhenvl^-gthanone 

A mixture of trifluoromethanesulfonic acid 3-chloro-5-methoxy -phenyl ester (26.5 g, 
0.091 mol.), butyl vinyl ether (59 mL, 0.46 mol.), 1,3-Bis(diphenyl-phosphinopropane) (1.1 g, 
25 0.003 mol,), palladium acetate (0.51 g, 0.002 mol.) and triethylamlne (28 mL, 0.20 mol.) in 
dimethylforamide (90 mL) was heated at 80®C for 4 hrs. The mixture was poured into water 
(400 mL) and extracted with diethyl ether (2X400 mL). The organic extracts were combined, 
washed with 1N hydrochloric acid (80 mL), IN sodium hydroxide (80 mL). water (80 mL). 
brine (80 mL), dried (MgSOJ and concentrated to give an oil. Flash Chromatography on Silica 
30 Gel eluting with ethyl acetate/hexanes (1 :9) gave 14.3 g solid. MS (m/e): 1 84/1 86 (M*). 

Prepqrqtjpn 234 

Trifluoromethan esulfonic acid 3-chlofo-S«methQXY -phenyl ^ ytfif 
To a stirred solution of 3-chloro-5-methoxyphenol (15g, 0.09 mol.). triethylamine (31 
mL, 0.23 mol.) and 4-dimethylaminipyridine (l.lg, 0.009 mol.) in methylene chloride (200mL) 
35 at -78**C was added dropwise, trifluoromethanesulfonic anhydride (20 mL, 0.118 mol.). The 
mixture was allowed to slowly warm to room temperature over 2 hrs., then diluted with 
methylene chloride (400 mL) and washed with water (100 mL), dried (MgS04) and 
concentrated to give an oil. Flash Chromatography on Silica Gel eluting with ethyl 
acetate/hexanes (1:9) gave 26.6 g oil; MS (m/e): 290 (M% 
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^ Pr^paratiPn ?3S 

S-hvdroxv-3-methvUbenzQrd^isQYa79|i> 

A mixture of 5-Methoxy-3-methyl-ben20(d)isoxazole (4.9g, 0.03 mo!.) in 48% 
hydrobrcmic acid (20 mL) and acetic acid (20 mL) was refluxed for 4 hrs. The mixture was 
concentrated to give 6.2g solid. MS (m/e): 149 (M*). 
10 pr?paratiPn 

5>Methoxv-3-methvl-benzQfd\ifiQYay»f,. 
A mixture of 1-(2.Hydroxy-5-methoxy-phenyI)-elhanone-0-acetyl oxime (15.3g. 0.069 
mol.) in pyridine (50 mL) was refluxed for 4 hrs. The mixture was poured into water (800 mL), 
acidified with concentrated hydrochloric acid to pH 1, then extracted with ethyl acetate (2X800 
15 mL). The organic extracts were combined, washed with 1 N hydrochloric acid (100 mL), IN 
sodium hydroxide (100 mL), water (100 mL), brine (100 mL), dried (MgS04) and concentrated 
to give an oil. Flash Chromatography on Silica Gel eluting with ethyl acetate/hexanes (1:2) 
gave 5.9 g solid. MS (m/e): 163 (M*). 

Preparation 237 

20 1-(2-Hv<ir0XV"S-inethoxv-Phenvh-cthanone-Q-acetY l oYfiyyi^ 

A mixture of 1-(2-Hydroxy-5-methoxy-phenyl)-ethanone oxirne (13.7g, 0.076 mol.) and 
acetic anhydride (50 mL) was heated at 50^*0 for 10 min. The mixture was cooled to 0°C. 
filtered, and the filtrant washed with water (50 mL) and dried to give 15.5g solid. MS (m/e): 224 
(MV1). 164 (100). 
25 Preparation 238 

1 -(2-Hvdroxv-5>methoxv-pheny l)-ethanone oxime 
A mixture of 2-Hydroxy-5-methoxyacetophenone (15.0g, 0.09 mol.), potassium 
hydroxide (23.6g, 0.36 mol.) and hydroxyiamine hydrochloride (9.4g, 0.14 mol.) in water (300 
mL) was refluxed for 2 hrs. The mixture was poured into ice and acidified with IN hydrochloric 
30 acid to pH 1, The resulting precipitate was filtered and dried to give 13.7g solid. MS (m/e): 182 
(M*+1. 100). 

The compounds in Preparations 238-247 were synthesized in a manner analogous to 
that of Preparation 45. 

Preparation 239 

35 2-(3-Oxo-indan-5-yloxy)-nicotlnlc acid 

MS (m/e): 269 (M*) 

Preparation 240 
2-f2-MethvUben2 thi azol-S-yloxy^-nicotinie aeid 
MS(m/e):287(MVl. 100) 
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5 Preparation 241 

2-f2>Methvl4>enzothla2ol-6-vloxv^-nicotintear-iri 
MS (m/e): 287(M*+1, 100) 

PreparatiQn Z42 
2-(Ben20thiazol-6-vioity VniCQtmic a^itf 

10 MS(m/e):273(M*+i) 

Preparation 243 
2-(Ben200Xazoi-6-vloxv^-nicotmie acid 
MS (m/e): 256 (M*). 211 (100) 

PreparatiQn ?44 

15 2-f3-Acetvl-4-chloro-phenQxv^-nicotinifcaeid 

MS (m/e): 292/290 (M*. 100) 

Preparation 245 
2-f3-Acetvl-5-chioro-phenoxv^-nicotinic acid 
MS (m/e): 292/290 (M*, 100) 
20 Preparation 246 

2-(3-Methvl-benzo-fdrisox azol-S-yloxy)-nicotinic acid 
MS (m/e): 270(M*+1, 100) 

Preparation 247 
2-r3-Methvl-benzo-(dHsQxa2oi>7-vioxvUnicotmic acid 
25 MS(m/e):270(M*+l,l00) 

Prepafjitlon m 
2-(2.3-Pltivdro-ben2ori ■41dioxin-6-vloicyK nicotinic acid 
MS:m/e274(M*+1) 

Preparation 249 

30 fSM-M-(4- Aminometiiyl-phenyl^-ethanol. 

To a stirred solution of (SH->4-(1-Hydroxy-€thyl)-benzonitrile (2.2 g, 0.015 mol.) in 
tetrahydrofuran (20 mL) at 0°C was added dropwise a 1.0M solution of lithium aluminium 
hydride In tetrahydrofuran (45 mL, 0.045 mol.). The mixture was refiuxed for 30 mln. then 
cooled to 0% then quenched with methanol (5 mL) added dropwise. The mixture was diluted 

35 with chloroform (300mL) and washed with water (40 mL). The resulting suspension was 
filtered through Celite and the organic extract of the filtrate separated, dried (MgSOJ and 
concentrated to give 2.0 g solid, oo (CHCIa) - 40.3°. 
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5 Preparation 250 

{SH-)-4-(1-Hydroxy-ethyl)-ben2onitrile. 

To a stirred solution of 4-acetylben2onitrile (3.0g, 0.021 mol.) and a solution of 10 M 
(R)-2-Methyl-CBS.oxazaborolidine in toluene (10 mL, 0.001 mol.) in tetrahydrofuran (50 mL) 
at room temperature was added dropwise a solution of 2.0M Borane-Dimethylsulfide complex 

10 In tetrahydrofuran (9.0 mL. 0.017 mol.) over 30 min. The mixture was stirred at room 
temperature for 1 hr.. cooled to O^C, then quenched with methanol (10 mL) added dropwise. 
The volume was reduced by half, diluted with diethyl ether (300 mL) and washed with pH 4 
buffer (40 mL), water (40 mL), brine (40 mL). dried (MgS04) then concentrated to give an oil. 
Flash Chromatography on Silica Gel eluting with ethyl acetate/hexane (2:3) to give 2.2 g dear 

15 oil. aD(CHCl3). 40.0° 

Preparation 251 
(RM4')-1-r4-Aminometh y|.Dhenvl^-ethannl 

Prepared in an analogous manner to that of Preparation 247 starting with (R)-(+)-4-(i- 
Hydroxy-ethyl)-ben2onitrile which is obtained from 4-acetyibenzonitrile using 1.0 M (S)-2- 
20 Methyl-CBS-oxazaborolidine in toluene in an analogous fashion as in Preparation 248. 

<fans-2-(Aminomethvl-cyclQheYvi )-Dropan-2,ftl, 
A nruxture of <ra/7s-(4.(1-Hydroxy-1-methyl-ethyl)-cyclohexylmethyl).carbamic acid 
benzyl ester (8.3 g, 0.027 mole) and Pearlman's catalyst (400 mg) in ethyl acetate (100 mL) 
25 and methanol (25 mL) was shaken in a Panr Apparatus under 40 psi hydrogen at room 
temperature for 1 hr. The mixture was filtered through Celite and the filtrate concentrated to 
give 6.1 g white solid. MS (m/e): 171 (M\ 100). 

Preparation 253 

ffans^4-(1>HYdroxY-1>methvl-ethvn-cvclohexvlmethvn-ca rbamic add hi>n^i 

30 ester. 

A mechanically stirred suspension of anhydrous cerium (ill) chloride (29.8 g, 0.12 
mol.) in tetrahydrofuran was refluxed for 10 min., cooled to 0**C. and a solution of frans-4- 
(Benzyloxycarbonylamino-methyO-cyclohexanecarboxylic acid ethyl ester (35.8 g. 0.11 mol.) 
in tetrahydrofuran (200 mL) was added dropwise follwed by a solution of 3.0 M 
36 methylmagnesium chloride (121 mL. 0.363 mol.) In tetrahydrofuran added dropwise. The 
mixture was stirred at O^'C for 1 hr., then quenched with 2N acetic acid added dropwise. The 
mixture volume was reduced by half, poured into water (800 mL) and acidified with 2N acetic 
acid to pH 3. then extracted with ethyl acetate (2 X 800 mL). The organic extracts were 
combined, washed with sodium bicarbonate (100 mL), water (lOOmL), brine (100 mL). dried 
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5 (MgS04), and concentrated to give an oil. Flash Chromatography on Silica Gel eluting with 
ethyl acetate/hexanes (2:3) gave 8.34 g solid. MS (m/e): 323 (M^+NHg. 100) 

Preparation 7SA 

(yans-4-fBenzvioxvcarbonvlamino-methYl^-evclohe3ganeca f boxylic aniri i^Hiyi 

ester. 

''O To a stirred solution of frans-4-Amlnomethyl-cyclohexanecarboxylic acid ethyl ester 

(23.8 g, 0.11 mol.) and triethylamine (34 mL. 0.24 mol.) in dioxane (100 mL) at room 
temperature was added N-(Benzyloxycarbonyloxy)succinimide (26.7 g. 0.11 mol.). The 
mixture was stirred at room temperature for 18 hr., poured Into water (800 mL) and extracted 
with ethyl acetate (2 X800 mL). The organic extracts were combined, washed with 0.5 N 
15 sodium hydroxide (100 mL). 0.5 N hydrochloric acid (100 mL). water (100 mL), brine (100 
mL), dried (MgS04). and concentrated to give 36.0 g solid. MS (m/e): 337 (M^+NHj, 100). 

Preparation 25S 
(Rl-(-)-rrgns-1-(4-Aminomethvl-cvclQhexylV^thanoL 
A mixture of (R)-(-)-(trans-4-(1-Hydroxy-€thyl-)cyclohexytmethyl)carbamic acid benzyl 
20 ester (870 mg, 2.98 mmol.) and Peariman's Catalyst (100 mg) in ethyl acetate (100 mL) and 
methanol (25 mL) was shaken In a Pan- Apparatus under 40 psi hydrogen at room 
temperature for 1 hr. The mixture was filtered through Celite and the filtrate concentrated to 
give 484 mg oil. oo (CHCy - 1.6^ 

Preparation 256 

25 (RH-Wt/?ns-4-(1-Hvdroxv-ethyMcYciQ hexvlmethy1)carbamlc acid benzvl ester. 

To a stirred solution of (frans-4-Acetyl-cyclohexylmethyl)-carbamic acid benzyl ester 
(1.0 g, 3.46 mmol.) and (S)-2-Methyl-CBS-oxazaborolidlne monohydrate (102 mg, 0.34 mmol.) 
in tetrahydrofuran (15 mL) at 0**C was added dropwise a 2.0 M solution of Borane- 
Dimethylsulfide complex (1.4 mL. 2.77 mmol.) in tetrahydrofuran over 20 min. The mixture 

30 was stirred at 0°C for 30 min., then quenched with methanol (10 mL). the mixture volume was 
reduced by half, poured into water (200 mL) and extracted with ethyl acetate (2 X 200 mL). 
The organic extracts were combined, washed with pH 4 buffer (40 mL), water (40 mL), brine 
(40 mL), dried (MgS04) and concentrated to give an oil. Flash Chromatography on Silica Gel 
eluting with ethyl acetate/hexanes (1:1) gave 870 mg solid oq (CHCI3) - 0.8® 

35 Preparation 25/ 

lteflS-4-Acetvl-cvclohexvlmethvn>cartiamic acid benzvl ester 
To a stirred solution of (fran$-4-(Methoxy-methyl-carbamoyl)-cyclohexylmethyl)- 
carijamic acid benzyl ester (5.8 g. 0.017 mol.) in tetrahydrofuran (100 mL) at O^'C, was added 
dropwise a solution of 3.0M Methylmagnesium chloride in tetrahydrofuran (13 mL, 0.038 mol.). 

40 The mbcture was stinred at O^'C for 1 hr.. then quenched with 2 N acetic acid added dropwise. 
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5 The mixture was poured into water (300 mL) and extracted with ethyl acetate (2 x 300 mL). 
The organic extracts were combined, washed with 0.5 N hydrochloric acid (80 mL), water (80 
mL). brine (80 mL). dried (MgSO^) and concentrated to give an oil. Flash Chromatography on 
Silica Gel eluting with ethyl acetate/hexanes (2:3) gave 2.0 g solid. MS (m/e): 307 (WI^+NHj 
100). 

Preparation 7!M 

(lraf»M-{Methoyv-rnethv>H;arbamovhHWclohexvlin«.thYi)^ a rbam arid h firrY^ 



To a stirred solution of fra/j*4-(Benzyloxycarbonylamino-methyl)-cyclohexane 
carboxyiic acid (16.7 g. 0.057 mol.). N.O-dimethylhydroxyiamine hydrochloride (6.2 g. 0.063 

15 mo!.), triethylamine (9 mL. 0.063 mol.) and 1-hydroxy-benzotriazole hydrate (8.5 g. 0.063 mpl.) 
in dimethylformamide (200 mL) at room temperature was added 1-(3-(dimethylamino)-propyl). 
3-ethylcarbodiimide hydrochloride (13.1 g, 0.068 mol.). The mixture was stirred at room 
temperature for 72 hrs.. poured into water (800 mL) and extracted with ethyl acetate (2 X 800 
mL). The^rganic extracts were combined, washed with IN sodium hydroxide (80 mL). IN 

20 hydrochtaric add (80 mL), water (80 mL). brine (80 mL). dried (MgS04) and concentrated to 
give an oIL Flash Chromatography on Silica Gel eluting with ethyl acetate/hexanes (3:2) gave 
5.8 g oil. MS (m/e): 352 (M*+NH3, 100). 

Preparation Mfl 

ltanfe4-fBenzvloxvcarfaonviamino-methyi)-KV eiohe»an» r-^rboxvile acid. 
25 To a stirred solution of <rans-4-{Aminomethyl)-cyclohexane cariooxylic add (10.0 g. 

0.063 mol.) and potassium carbonate (30.5 g, 0.22 mol.) in dioxane (200 mL) and water (200 
mL) at room temperature was added benzyl chloroformate (11 mL. 0.08 mol.). The mixture 
was stin-ed at room temperature for 18 hrs., poured into water (800 mL) and washed with 
diethyl ether (800 mL). The aqueous extract was addified and the resulting predpitate filtered 
30 and dried to give 16.7 g white solid. MS (m/e): 309 (M*+NH3. 1 00). 

Mass spectra were detemiined by the GC4WIS. AMPI, APCI or thermospray method. 
All NMR were taken on 400 MHz instruments. 

EXAMPLE i 

2-<4-FmQroS)h9nOXV)-N-thlQPhen-2.vlmethvl-nie«Hn»miri> 

35 To a stirred solution of 2-(4-Fluoro-|riienoxy)-nicotinic add (0.300 grams, 1.29 

mmole) and NMM (0.137 grams, 1.35 mmole) in dry methylene chloride (15 ml) at -10">C was 
added isobutyl chloroformate (0.164 grams. 1.35 mmole). After 30 minutes at -10»C 2- 
aminomethylthiophene (0.152 grams. 1.35 mmole) was added and the mixture was allowed to 
wann to room temperature over night The mixture was poured into water and extracted with 

40 ethyl acetate. The combined organics were washed with 1 H sodium hydroxide and water. 
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5 dried over MgS04. filtered, and concentrated to give a dear oil that was purified by 
chromatography on silica gel eluting with 30% ethyl acetate/ hexane to give a solid. 
Recrystalization from ethyl acetate/ hexane gave white crystals (0.326 g). M.P. 89-91 «»C; MS 
(m/e) 329 (M*+1). 

The compounds of Examples 2-9 were prepared according to the pnxiedure of 
10 Example 1 substituting the conrespondlng amine for 2-aminomethylthiophene. The duration of 
reaction was between 1 and 24 hours. 

EXAMPLE 2 

2-f4-FlHoro-PhenoxvV-N-furan-2-vlmethvUnicotinamirift 

M.P. 71-73'»C: Anal, calcd. for CiyHwNaOaF: C, 65.38; H. 4.20; N. 6.97. Found: C. 
15 65.53; H. 4.34; N, 9.31. 

EXAMPLE 3 

(R)N)2-(4-Fiuoro-phenoxv)-N-f144^e thoxv-Dhenvh-ethvn-ntcQtmamide 
M.P. 101-103°C; Anal, calcd. for CijHtsNjOaF: C. 68.84; H. 5.23; N. 7.65. Found: 
C.68.46. H. 5.20; N. 7.62. 
20 EXAMp(-g4 

(SH^^^2^4^Fluo^o^>henoxv)-N■^1-l4>methoxv^Dhenvn^6thvn^nk^^^ 
M.P. 97-99X; Anal, calcd. for C21H19N2O3F: C, 68.84; H, 5.23; N. 7.65. Found: 
C.68.84; H, 5.17; 7.71. 04, = +54.2« (C=0.2, chlorofonn) 

EXAMPLES 

25 N-(2-Chloro-6-fluoro-ben zvn-2-(4.fluoro-phcnoxv1-nicotinamide 

M.P. 115-118X; Anal, calcd. for CigH^NzOgFaCI: C, 60.89; H, 3.50; N. 7.47. Found: 
C. 60.63; H, 3.45; N, 7.38. 

g?CAR/|P>,Eg 

fSH-)2-(4-FiuoroH>henoxv>44-ri4hiQDhen.2wi-gthylV>nieQtinamMe 

30 M.P, 59-6rC; Anal, calcd. for C1BH15N2SO2F: C. 63.14; H, 4.42; N, 8.18. Found: C. 

63.21; H. 4.34; N. 8.16. = -26.5« (C=0.3, chloroform) 

EXAMPLE 7 

fmf4>2-(4-FluQrQ-DhenoxvWN-( 1-thioDhcn-2>vl-ethvh-nicotlnamide 

M.P. 60-62'»C; Anal, calcd. for CieHi5N2S02F: C. 63,14; H, 4.42; N. 8.18. Found: C. 
35 62.75; H, 4.27; N, 8.06. Od = +26.2« (C=0.4, chloroform) 
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5 EXAMPLE 8 

N-ri-(S-Chloro-thionhen-2.vl>^th vn-2.f4-fluorn-DhftnnYY)-nicotinamidi. 
M.P. 87-89»C; Anal, calcd. for CeH^NjSOzCIF: C. 57.37; H. 3.74; N. 7.43. Found: C. 
57.51; H. 3.68; N, 7.48. 

EXAMPLE ft 

N-(2.Chloro-benzvh.2.«4.flnf>ro.DhennYY)..l icotinamirift 
M.P. 118-120°C; Anal, calcd. for C^HmNjOzCIF: C. 63.96; H. 3.95; N, 7.85. Found: C. 
63.54; H. 3.96; N. 7.72. 

EXAMPLE 10 

N.<?.CmorP-benzvl>-2-(2.4.difHioro-DtM>noiryUn i cotinamM« 

■•^ To a stirred solution of 2-<2,4-difluoro-phenoxy)-nicotinic acid (0.300 grams,. 1.19 

mmole) and NMM (0.133 grams. 1.31 mmole) in dry methylene diloride (15 ml) at -lO'C was 
added isobutyl chlorofonnate (0.202 grams. 1.31 mmole). After 20 minutes at -10»C 2- 
chlorot)enzy|amine (0.202 grams, 1.43 mmole) was added and the mixture was allowed to 
warm to room temperature over nighL The mixture was poured into water and extracted with 

20 ethyl acetate. The combined organics were washed with 1 H NaOH, water and brine, dried 
over MgS04, filtered and concentrated to give a clear oil that was purified by chromatography 
on silica gel eluting writh 30% ethyl acetate/ hexane to give a solid. Recrystalization from ethyl 
acetate/ hexane gave a solid (0.295 g). M.P. 122-124«C; Anal, calcd. for CigHiaNjOjFaCI: C. 
60.89; H. 3.50; N. 7.47. Found: C, 60.77; H. 3.44; N. 7.38. 

25 EXAMPLE 11 

N-(2-Chloro-benzvn-2-f3.fluoro.phen oxvV-nieotinanriidB 
To a stin-ed solution of 2-(3-Fluoro-phenoxy)-nicotinic acid (0.300 grams, 1.29 mmole) 
and NMM (0.144 grams, 1.41 mmole) in dry methylene chloride (15 ml) at -10'C was added 
isobutyl chloroformate (0.193 grams, 1.41 mmole). After 20 minutes at -10»C 2- 

30 chlorobenzylamine (0.219 grams. 1.55 mmole) was added and the mixture was allowed to 
wami to room temperature over night The mixture was poured into water and extracted with 
ethyl acetate. The combined organics were washed with 1 Jfci NaOH. water and brine, dried 
over MgSO*. fiitered and concentrated to give a solid that was purified by chromatography on 
silica gel eluting with 30% ethyl acetate/ hexane to give a white solid. Recrystalization from 

35 ethyl acetate/ hexane gave a solid (0.328 g). M.P. 1 15-1 17«C; Anal, calcd. for C^H^NjO^CIF: 
C, 63.96; H. 3.95; N, 7.85. Found: C. 64.04; H, 3.92; N, 7.85. 

EXAMPLE 12 

N-(2.Chloro.ben2vll-2.^PYP^Hin-3.vioicvt.nien«n^mt'''' 

To a stined solution of 2-(pyridin-3.yloxy)-nicotinic acid (0.300 grams. 1.39 mmole), o- 
40 chlorobenzylamine (0.216 grams. 1.53 mmole), and 1 -hydroxy benzotriazole hydrat (0.207 
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5 grams. 1.53 mmole) in dry dimethylfbrmamide (15 ml) was added (3-(dlmethylamino)-propyi)- 
3-ethylcart)odimide hydrochloride (0.319 grams.. 1.67 mmole) and stirred over night The 
mixture was diluted with 200 ml ethyl acetate washed with 1 N NaOH, water and brine, dried 
over MgS04, filtered and concentrated to give an oil that was purified by chromatography on 
silica gel eluting with 5% methanol/methylene chloride. Recrystaiization from ethyl acetate/ 
10 hexane gave a white solid (0.275 g). M.P. 123-125«»C; Anal, calcd. for CieH^NaOjCI: C. 
63.63; H, 4.15; N. 12.37. Found: C. 63.19; H, 3.85; N, 11.67. 

The compounds of Examples 13-44 were prepared according to the procedure of 
Example 12 substituting the corresponding amine for o-chlorobenzylamine. The duration of 
reaction was between 1 and 24 hours. 
15 EXAMPLE 13 

N-(4-Methvl-benzvn-2-f pvridin-3-yiQyv^.nlcotinamide 
M.P. 91-93^0: Anal, calcd. for C^HiyNaOj: C. 71.46; H. 5.37; N, 13.16. Found: C, 
71.51; H,' 5,40; N, 13.26. 

EXAMPLE 14 

20 N-ri-(5>Chloro-thiQphen-2-YlVcthvn-24iiyri din.3-yloxyVntcQti 

M.P. 74-76«C; Anal, calcd. for C,7Hi4N3S02CI: C, 56.75; H. 3.92; N, 11.68. Found: C, 
56.54; H. 4.06; N.1 1.80. 

EXAMPLE 15 

N-Furan-2-vlmethvl-2-<Dv ridin-3-vloxy)-nicotinamide 

25 M.P. 84-86''C; Anal, calcd. for C16H13N3O3: C. 65.08; H, 4.44; N, 14.23. Found: C. 

65.04; H. 4.50; N. 14.55. 

EXAMPLE 16 

N-(5-Chloro^thiophen-2-vlmethvn-2-(pvridin-3>vioxvWnicQtinamid»i 

(yi.P. 110-112-C; Anal, calcd. for C16H12N3SO2CI: C. 55.57; H. 3.50; N. 12.15. Found: 
30 C. 55.23; H. 3.57; N, 12.45. 

EXAMPLE 17 

N-ri-(54flethVl-thiophen-2-vl>-ethvn-2-<Dvridin-3-ylQ3cyV nicotinainldc 
M.P. 162.164«'C; MS (m/e) 340 (M*+1). 

35 N-(5-Methvl-thioDhenAylmethvlU2-fpvri din-3-vloicy)-nicotinafnide 

M.P. 111-113X; Anal, calcd. for C17H15N3SO2: C. 62.75; H. 4.65; N, 12.91. Found: C. 
62.77; H. 4.67; N, 12.50. 
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^ EXAMPLE 19 

N-(5-Methv|.furan-2-vlmethyl)-2 .<Dvridin.3.v ln xv).nicQtmamiri» 
M.P. es^yC; Anal, calcd. for C^HisNsOj: C, 66.01; H. 4.89; N. 13.58. Found: C. 
65.77; H. 4.90; N. 13.28. 

EXAMPLE 20 

1° N-(?-MethVl-thiQPhen-2-VlmBthvl>.2-^pVridin. 3-vloxyVnirn*i,^ :^»,j^a 

M.P. 89-9rC; Anal, calcd. for C^HwNaSOj: C. 62.75; H. 4.65; N. 12.91. Found: C. 
62.71; H. 4.64; N. 12.80. 

EXAMPLggi 

N-(4-ChlQro-thiophen-2-vlmethvn-2.<Bvririi n-3.vlo»y)^irn«n^ H^,fo 

15 M.P. 118-120»C; Anal, calcd. for CieH^NjSOzCI: C. 55.57; H. 3.50; N, 1Z15. Found: 

C, 55.50; H, 3.89; N. 11.37. 

EXAMPLE 22 

N-Ben2orblthiophen.2-vlmethvl.2-<pyririi n.3-vloxvUninn«ni^,T .iHo 
M.P. 93-95»C; Anal, calcd. for C20H15N3SO2: C. 66.47; H, 4.18; N. 11.63. Found: C. 
20 66.00; H. 4.19; N, 11.66. 

EXAMPLE 23 

N-f$-CMoro-furan-2-viinethv».2-<nvridin.3.ylo xvt-iiicotinamiri» 
M.P. 80-82»C; Anal, calcd. for CieH^NaOaCI: C, 58.28; H. 3.67; N. 12.74. Found: C. 
58.52; H, 3.73; N. 12.80. 
25 EXAMPLE 24 

2-(Pvridin-3^loxvV.N4hia»o |.2.vlmethvl.nieotinamida 
M.P. 94-96<'C: MS (m/e) 313 (M*+1). 

EXAMPLE 2S 

2-(Pvridln.3-Vl0XVV-N-r4-f2.2.2.trifluofQ.eth oxvt.bi>nTvl]-nicotinamidft 

30 M.P. 98-1 OO-C; Anal, calcd. for CjoH^NaOsFs: C. 59.55; H. 4.00; N. 10.42. Found: C, 

59.74; H. 3.92; N. 10.53. 

EXAMPInE^? 

N^2-Fluoro-benzvlt-2-^Dvridin.3- vloxv\-nicotinanr^i ^g 
M.P. 90-92»C; Anal, calcd. for CibHmNsOjF: C. 68.87; H. 4.36; N, 13.00. Found: C. 
35 67.08; H, 4.23; N.13.07. 

EXAMPLE 27 

N-(4-PWuorQmethoxv-lienzvlV.24nvridiiwa^te»y>^ ieotinamMi. 
M.P. 91-93»C; Anal, calcd. for CisHwNsOsFa: C. 61.46; H, 4.07; N, 11.32. Found: C, 
61.47; H. 3.84; N, 11.24. 
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5 EXAMPLE 28 

N-^4-Fluoro-ben2vn-2-fDVridin^-vlQxvUnieofinamirift 

M.P. 129-13rC; Anal, calcd. for CiaHuNgOzF: C, 66.87; H. 4.36; N. 13.00. Found: C. 
66.63; H,4.42; N, 13.04. 

10 N-f4-Methox v-benzyl)>2-(pvridin-3-yloxv^-nicotinamide 

M.P. 62-64'^C; Anal, calcd. for C19H17N3O3: C. 68.05; H, 5.11; N, 12.53. Found: C, 
68.20; H. 4.96; N. 12.58. 

EXAMPLE 3D 

2-^Pvridm-3-vloxv)-N-(5-trffluoromethvl4hioDhen.2-ylm ethvl^>nicotin 

15 M.P. 122-124*»C; Anal, calcd. for C17H12N3O2SF3: C. 53.82; H. 3.19; N. 11.08. Found: 

C. 54.44; H. 3.22; N. 11.10. 

EXAMPLE 31 

N-(2-Chloro-benzv»-2-fDvridin-3-vloxvUn icotinamide 
M.P. 174-176'»C; Anal, calcd. for Ci8H,4N302CI*HCI; C. 57.46; H. 4.02; N, 11.17. 
20 Found: C. 57.16; H, 4.11; N. 11.09. 

gXAIVIPI.E?a 

N-r5-Fluoro4htophen-2-vlmethvh-24Dvridin-3-vlo xv>-nicotinani^^^ 

M.P. 99-10rC; Anal, calcd. for C16H12N3O2SF: C, 58.35; H. 3.67; N, 12.76. Found: C, 
58.35; H, 3.55; N, 12.71. 
25 EXAMPLE 33 

N-(2<)xo-2.3-dihvdro>1H-indo!-5-vl nfiethvh-24pyridm-3-yloxy)-nicotinamide 
M.P. 109-1irC; Anal, calcd. for CjoHieNA: C. 66.66; H, 4.47; N. 15.55. Found: C. 
65.92; H. 4.56; NJ4.84. 

EXAMPLE 34 

30 N-(3.$-Dt4eit-buWI-44ivdroxv-benzvl^-2-^pvridin^-vlQ3tvUnicoti 

M.P. 42-44*0; Anal, calcd. for C26H31N3O3: C, 72.03; 7.21; N, 9.69. Found: C, 
71.19; H. 7.22; N. 9.79. 

EXAMPLE 35 

N4S-(1-Hvdroxv-1-nriethvl-ethylMhio phen-2-yimethyn>2>(pyridin>3-yiQi^ 

35 nlwtlnamWg 

M.P. 110-112*»C; Anal, calcd. for C19H19N3SO3: C, 61.77; H, 5.18. N, 11.37. Found: C. 
61.63; H. 5.40; N, 10.60. 
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5 EXAMPLE 36 

N-r4-/1-Hvdroxv-1.me«hvl.ethvlWhpnrvn.2.<pyridin ^.vlQwWntftntinaniiriA 

MP. 79-81-C; Anal, calcd. for C21H21N3O3: C. 69.41; H. 5.82; N. 11.56. Found: C, 
69.19; H, 5.85; N, 11.58. 

EXAMPLE 37 

1° 4-fff2-fPvridin-3-vloxvt-Pvridine-3-carhnnvn.aminQ>- methvlt-bengoicacid methyl 

ester 

M.P. 125-127»C; Anal, calcd. for C2oHi7N304: C. 66.11; H. 4.72; N. 11.56. Found: C, 
65.83; H. 4.52; N. 11.39. 

EXAMPLE 38 

15 N-ra-Chloro-4-f1-hvdroxv-1-inethvl-ethvlUtw. nzvn-2-fiiyridinJ^ i»vY>. 

nicotinamide 

M.P. ^39-U^'>C•, Anal, calcd. for CziHjoNaOaCI: C. 63.40; H. 5.07; N. 10.56. Found: C. 
63.24; H. 4.85; N. 10.21. 

EXAMPLE 39 

20 N-r2-Chlor»4-(1-hvdroxv-1-methvl.ettivlUben2vn-2^pyri din.3.vlQxy). 

nicotinamide 

MS (m/e) 400^98 (M*+1); NMR {400mhz, CDCI3) d 1.54 (s. 6H). 4.73 (d. 2H). 
7.16-7.56 (m, 6H). 8.16 (d, 1H). 8.34 (m . 1H). 8.49 (dd. 2H). 8.61 (d . 1H). 

EXAMPLE 40 

25 2-fPviidin-3^fl0XV^-N-r4.f2.2^4rifluQre.1.t wdroxv.ettiyl)4ienzvn.nientinamirii> 

MS (m/e) 404 (M*+l); 'h NMR (400mhz. CDCI3) d 4.70 (dd. 2H). 4.98 (dd, 1H). 7.16- 
7.56 (m, 7H). 8.00 (m. 1H), 8.18 (dd , 1H). 8.28 (d, 1H). 8.43 (m. 1H). 8.60 (dd. 1H). 

EXAMPLE 41 

N-f4-Hvdroxv-chroman.7-vlmethvn.2.fDvridin. 3.vloicvt.nicotinamM«> 
30 M.P. 134-136«C; Anal, calcd. for CjiH^NaOv C. 66.83; H. 5.07; N. 11.13. Found: C. 

66.50; H. 4.90; N. 11.60. 

EXAMPLE 42 

N-r4-(1-Hvdroxv-CYClobutvB-ben2vn.2-tDvridin.3-yl oxvt.nicQtinamirf.» 
M.P. lie-IIS-C; Anal, calcd. for C22H21N3O3: C, 70.83; H. 5.64; N, 11.19. Found: C. 
35 70.41; H. 5.67; N. 10.97. 

EXAMPLE 43 

N-r4-f1-Hvdroxv-prop-2^tivH.bemevn.24Dvridin.3 .vloicv^^ientinamirte 

MS (m/e) 360/344 (M*+1); NMR (400mh2. CDCI3) d 4.69 (d, 2H). 5.19 (m. 1H). 
7.15-7.53 (m. 8H). 7.99 (m. 1H). 8.18 (dd . 1H), 8.35 (dd, 1H). 8.49 (d, 1H). 8.63 (dd. 1H). 
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5 EXAMPLE 44 

N-P-Chlpro-$-(1-hvctiroxv-1'-methvi-ethvn4hioDhen.2-ylm 
Yloyy)-njP9tinamic|fi 

M.P. 74-76«C; Anal, calcd. for CisH^eNaOaSCI: C, 56.50; H. 4.49; N. 10.40. Found: C. 
56.79; H, 4.68; 9.64. 
10 EXAMPLE 45 

2-(Pvrtdin-3-vloxv)-N-(1.th ioDhen-2-vl>6thvn-nicotinaniirift 
To a stirred suspension of 2-(pyridin-3-yloxy)-nlcotlnic acid (0.300 grams, 1.39 
mnnole) and NMM (0.165 grams, 1.53 mmole) in dry methylene chloride (15 ml) at -lO^'C was 
added isobutyl chlorofomnate (0.208 grams. 1.53 mmole). After 20 minutes at -10*'C 1- 
15 Thiophen-2-yI^thylamine (0.195 grams, 1.53 rnmole) was added and the mixture was allowed 
to warm to room temperature over night The mixture was diluted with 200 ml ethyl acetate, 
washed with 1 N sodium hydroxide and water, dried over MgS04. filtered and concentrated to 
give an oil that was purified by chromatography on silica gel eluting with 5% 
methanol/methylene chtoride to give a solid. Recrystalization from ethyl acetate/ hexane gave 
20 a white solid (0.191 g). M.P. 90.92<»C; Anal, caicd. for CiyHtgNaOjS C. 62.76; H. 4.65; N, 
12.91 Found: C, 62.51; H. 4.69; N, 13.10 

The compounds of Examples 46-47 were prepared according to the procedure of 
Example 45 substituting the con^sponding amine for 1-Thlophen-2-yl-ethylamine. The 
duration of reaction was between 1 and 24 hours. 
25 EXAMPLE 46 

(SU'»-)-2-(Pvridin-3-vioxv^.N41>thi Qphen-2-vl-ethyn-nicotinamide 
M.P. 196-198«C; Anal, calcd. for CiyHisNaOzS^HCI: C, 56.43; H, 4.46; N. 11.61. 
Found: C, 59.48; H, 5.49; N. 10.04. oq = +28.3« (C=0.2, methanol). 

30 fR)(-)-2-(Pvridin-3-vioxvWN-(1-thioDhenAyl^t hvlUnicotinamide 

M.P. 197-199*'C; Anal, calcd. for Ci7H,5N302S»HCI: C, 56.43; H. 4.46; N, 11.61. 
Found: C, 57.55; H, 5.12; N, 10.62. oq = +17.9^ (C=0.1. methanol). 

EXAMPLE 48 

2-(S-Chloro-py ridin>3'VloxYVN-|4-methyUbenzyl)-nicotinaniide 
35 To a stirred solution of 2-(5-chloro-pyridin-3-yloxy)-nicotinlc acid (0.180 grams, 0.78 

mmole), 4-methylbenzylamine (0.104 grams. 0.86 mmole). and 1-hydroxybenzotriazole 
hydrate (0.116 grams. 0.86 mnrwie) In dry dimethylformamide (5 ml) was added 1-(3- 
(dimethylamino)-propyl)-3-€thylcarbodiimide chloride hydrochloride (0.165 grams, 0.86 
mmole) and stin^d for 18 hours. The mixture was poured into 100 ml water and extracted with 
40 ethyl acetate. The combined organlcs were washed with water and brine, dried over MgS04, 
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5 filtered and concentrated to give an oil that was purified by chromatography on silica gel 
eluting with 5% methanol/methylene chloride. Recrystalization from ethyl acetate/ hexane 
gave light pink crystals (0.211 g). M.P. 119-121»C; Anal, calcd. for CisHieNaOzCI: C. 64.50; H. 
4.56; N, 11.88. Found: C, 64.44; H. 4.47; N. 11.94. 

The compounds of Examples 49-60 were prepared accortling to the procedure of 
10 Example 48 substituting the corresponding amine for 4-methylben2ylamine. The duration of 
reaction was between 1 and 24 hours. 

EXAMPLE 49 

2-f5-Ch»oro-PVridin-3^loxvWJa-ri-fS-chlom.thiophi. n -2-vlWgthvi].nieotina 

M.P. 1 1 0-1 12=C; Anal, calcd. for CnHMNsOzSCIj: C. 51 .66; H, 3.57; N. 10.63. Found: 
15 C, 51.49; H. 3.51; N. 10.41. 

EXAMPLE sn 

2.(S-Chloro.pvridin-3-vioxv)-N-ri-f5-mi>th v |.thionhen-2.Yn.ethvn -nir.nHnamirtA 
M.P. yS-TT'C; Anal, calcd. for CieHieNaOzSCl: C. 57.83; H. 4.31; N, 11.24. Found: C. 
57.88; H. 4.42; N. 11.42. 
20 EXAMPLE SI 

2-(S-C htOrQ-PVrWtn-3-vloxv)-N-(5-chlorQ-thioDhen-2-vlmethv»-nieotinamidP 
M.P. 125-1 27«C; Anal, calcd. for CieHiiNaOjSCIa: C. 50.54; H, 2.92; N. 11.05. Found: 
C. 50.42; H. 2.99; N. 11.07. 

EXAIMPLEgZ 

25 2-fS-ChlPre-PYrWin-3^QXV>-N-(SHnflthvl^iODtM.n-2^lmaHwlt.nii.n«n,^ 

M.P. 81-83»C; Anal, calcd. for C„H„N302SCI: C. 56.75; H. 3.92; N. 11.68. Found: C. 
56.94; H. 4.07; N. 11.19. 

EXAMPLE S3 

2-(5-Chloro-PVrldin.3-vloxvWN.fS-niethy Ufuran.2-vlmftthvn-nicQtinamirt«> 
30 M.P. lOS-IOS'-C; Anal, calcd. for C„H„N303CI: C. 59.40; H. 4.10; N. 12.22. Found: C, 

59.50; H. 4.15; N. 12.08. 

EXAMPLE 54 

?.fS-ChipfD-pvril|iO-3^IOXV)-N.(3^nethvl4hioDhen.2-ylmP t hvl>.nieotinamirii> 
M.P. 115-117-C; Anal, calcd. for C^HMNaSOzCI: C. 56.75; H. 3.92; N. 11.68. Found: 
35 C. 56.75; H, 4.02; N. 1 1 .37. 

EXAMPLE SS 

?-($^hlPrP-PVridin-3^|pxvH<-<4<hloro4hiODhen-2^m« t livn^ieciti^^^ 
M.P. 94-96''C; MS (m/e) 380«82 (M*+1). 
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^ PXAIVIPI-^56 

N-BenzQWt h|pphcp-2-vlmethvl-2-(5-€hloro-DvridinAviQiryv^ 

M.P. 160-162X; Anal, calcd. for CMH^NgSOjCI: C. 60.68; H. 3.56; N. 10.61. Found: 
C, 60.90; H, 3.67; N, 10.49. 

EXAMPLE 57 

N-(5-Chloro.furan-2-vlmethvl^2-f5-chior o-pvridin>3-Yloxv^-nicotmamiriP 
M.P. 111-113°C; Anal, calcd. for CisHnNaOaCIa: C, 52.77; H. 3.04; N, 11.54. Found: 
C. 53.04; H, 3.16; N. 11.21. 

EXAMPLE S8 

?4S<:hloro-PVridin-3-vloxvWN^wcloheicylmethYl, picQtinamM^ 

15 M.P. 95-97°C; Anal, calcd. for CwHaoNaOjCI: C. 62.52; H, 5.83; N, 12.15. Found: C. 

62.51; H, 5.80; N. 12.10. 

EXAMPLE 59 

2>(5-Chloro-Pvridin-3-vioxvl-N-[4-f 1-hvdroxy>1>methvl-ethvh-bengyl]- 
nicotinamide 

20 M.P. 78-80''C; Anal, calcd. for C21H20N3O3CI: C. 63.40; H. 5.07; N. 10.56. Found: C, 

63.24; H, 5.00; N, 10.33. 

EXAMPLE 6Q 

N-l3-Chtoro-5-<1-hvdroxv-1-methyl-et hvlWthioDhen-2-vlmgthyn-2-f5-chlQr^ 
PVridin-3-vloxv^>nicotfnamide 
25 M.P. 72*74°C; Anal, calcd. for C19H17N3O3SCI2: C. 52.66; H. 3.91; N, 9.59. Found: C. 

50.27; H. 4.10; N. 9.01. 

EXAMPieei 

N-fS-Chtoro-thiophen-2-vlmethvn-2-(44iuoro.pheno> v^-nicotinamW 

To a stirred solution of 2-(4-Fluoro-phenoxy)-nicotinic acid (0.200 grams, 1.02 
30 mmole). C-(5-Chlon>thlophen-2-yl)-methylamine (0.151 granris. 1.02 mmole), and 1- 
hydroxybenzotriazole hydrate (0.138 grams, 1.02 mmole) In dry dimethylfomriamide (3 ml) was 
added 1-(3-dimethyIamino)-propyl)-3-ethylcarbodiimide hydrochloride (0.212 grams, 1.11 
mmole) and stimed over night The mixture was poured into 100 ml water and extracted with 
etfiyl acetate. The combined organics were washed with m NaOH, water and brine, dried 
35 over MgS04, filtered and concentrated to give an oil that was purified by chromatography on 
silica gel eluting with 30% ethyl acetate/ hexane. Recrystaiizatlon from ethyl acetate/ hexane 
gave a white solid (0.216 g). M.P. 91-93«»C; Anal, calcd. for CtyH^NjOzSFCI: C. 56.28; H. 
3.33; N, 7.72. Found: C. 56.34; H. 3.36; N, 7.41. 
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5 The compounds of Examples 62-91 were prepared according to the procedure of 

Example 61 substituting the corresponding amine for C-(5-Chloro-thiophen-2-yl)-methylamine. 
The duration of reaction was between 1 and 24 hours. 

EXAMPLE B? 

N-(4-Chloro^hiophfin.?-vlmethvl^.g^A. fluoro.nhenn»Y).nieotinamirio 
10 MP. 99-101»C; Anal, calcd. for C.^H^N^SO^FCI: C. 56.28; H. 3.33; N. 7.72. Found: 

C, 56.40; H. 3.38; N. 7.60. 

EXAMPLE 63 

N-f5-Ch|orO-fm3n-2-^lmethvH-244-fluoro.phftnr> x vt.nieoftnamj ^ 

M.P. 1 16-118»C: Anal, calcd. for CitH^NjOsFCI: C. 58.89; H. 3.49; N. 8.08. Found: C. 
15 59.07; H. 3.53; N, 7.97. 

EXAMPLE M 

N-(2.3-Difluoro-ben2vn-2^4 .fluoro-p hPnf >xv>-nicotmainiriA 
M.P. 71-73°C; Anal, calcd. for CsH^NaOzFa: C. 63.69; H. 3.66; N. 7.82. Found: C. 
63.60; H. 3.64; N, 7.70. 
20 EXAMPLE 6S 

N-Bef«orbTthiOPhftn.2.vlmathyl.? .f4-fluoro-nhPnoxvWnicoHnamirt.. 

M.P. 109-111«C; Anal, calcd. for CjiHisNjOjSF: C. 66.65; H. 4.00; N. 7.40. Found: C. 
66.52; H, 4.02; N, 7.24. 

EXAMPLE se 

25 N-(3.$HDmiW>ro-benzv»-2-f4.fliioro-nhena»vV t,ir«Kn ^n,H '' 

M.P.116-118°C; Anal, calcd. for C.sH.^fiJF,. C. 63.69; H. 3.66; N. 7.82. Found: C, 
65.57; H, 4.24; N. 7.73. 

EXAMPLE 67 

2-(4.F|uoro-Phenoxv>4^42.4e.trifluoro.hBnT vh^lcotinamirift 
30 M.P. 128-130»C; Anal, calcd. for C^H^NjOjF,: C. 60.64; H. 3.21 ; N. 7.44. Found: C. 

60.83; H, 3.15; N. 7.25. 

EXAMPLE 66 

N-(?.4-Pichlpro-<hloPhen-2-vimethvit-2W4.fliinrn.p ^eno»vt.ni.^ntin a rn j^y 
M.P. 132-134»C; Anal, calcd. for C^HnNjSOjCtF: C. 51.40; H. Z79; N. 7.05. Found: 
35 C. 51.36; H. 2.86; N. 7.05. 

EXAMPLE 69 

N-f3.Ch|oro4hi9phgn-^Vlmethvl)-2-(4-fluorOHihi>nn«vUnteo«namiH« 

M.P. 134-136«C; Anal, calcd. for C^HwNjSOjCIF: C. 56.28; H. 3.33; N. 7.72. Found: 
C. 56.17; H. 3.30; N. 7.70. 
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5 EXAMPLE 70 

N-(2-Chroro4ienzvlV.2-(4-fluoro-benzvlo3n/Vnir-^t;n^Tffl^'* 
M.P. 64-66«C; Anal, calcd. for CzoHieNgOzCIF: C. 64.78; H, 4.35; N. 7.55. Found: C, 
64.88; H, 4.36; N, 7.48. 

EXAMPLE 71 

10 2-(4-Fiuoro-phenoxv^N-(1H-mdol^5-vlmet hvn>nicotmamide 

M.P. 128-130''C; Anal, calcd. for CziHigNaOaF: 69.80; H. 4.46; N, 11.63. Found: C. 
69.46; H. 4.29; N. 11.55. 

EXAMPLE 72 

2-(4-Fluoro-phenoxvM>J-f4-nitrQ4ienzyl)-nir9fir|^pijHo 

15 M.P. 155-157''C; Anal, calcd. for.Ci9H,4N304F: NMR (400mhz. CDCy d. 4,80 (d, 

J=6.02 Hz. 2H). 7.21 (m. 5H), 7.51 (m, 2H), 8.20 (nri. 3H). 8.35 (s.broad . 1H). 8.65 (m. 1H). 

EXAMPLE 73 

244-Fluoro-Phenoxv>-N-r2>oxo>2.3-dlhydro-1H4ndQ US-vlnriethvlVnicotinamide 
M.P. 180-182»C; Anal, calcd. for C21H16N3O3F: C, 66.84; H, 4.27, N. 11.13. Found: C, 
20 66.31; H. 4,31; N, 10.76. 

gXAMPI-g74 

244-Fiuoro-phenoxvWN-f2-oxo-2.3-dihydrD-ben20oxazol ^-vn,nicotinamlde 

M.P. 289-291»C; Anal, calcd. for C^9Hi2N304F: C, 62.47; H, 3.31. N. 11.50. Found: C. 
61.83; H. 3.08; N. 11.56. 
25 EXAMPLE 75 

SiOBitidEluoro^^ 

vlic acid ethyl ester 

M.P. 185-187»C; Anal, calcd. for C24H20N3O4F: C. 66.51; H. 4.65, N. 9.98. Found: C, 
30 66.61; H. 4.66; N, 9.55. 

EXAMPLE 76 

N-<3.5-Di-tert-butvl-4- hvdroxv>benzvn-2-(4-fluoro-phenQicy^-nicotinamide 

M.P. 45-47''C; Anal, calcd. for C27H31N2O3F: C, 71.98; H, 6.93, N. 6.22. Found: C, 

72.05; H, 7.08; N. 6.28. 
35 EXAMPLE 77 

2>f4-FlMOroH)henoxvH^44414ivdroxv-1-methvl-ethvlUien 7vn-nte^^ 

M.P. 106-108-C; Anal, calod. for C22H21N2O3F: C. 69.46; H, 5.56, N, 7.36. Found: C. 

69.39; H. 5.48; N. 7.16. 
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EXAMPLE 78 

2-(4-F[uoro-Dhenoxv>-N-f4-hy droxv.3.S-dimethvl-ben2vlVnicotinamiria 
M P. 142-144»C; Anal, calcd. for CziH^NzOgF: C. 68.84; H. 5.23, N, 7.65. Found: C, 
68.42; H. 5.23; N. 7.61. 

EXAMPLE 79 

a-f4-f IWOrO-PhenOXVt-N-rS-ri -hvdroxv-l -int>th v|^thv»>-furan-2.vlmethvll. 
nicoanamide 

M.P. 88-90»C; Anal, calcd. for C2oH,9N204F: C. 64.86; H. 5.17. N. 7.56. Found: C. 
64.50; H, 4.99; N. 7.69. 

EXAMPLE an 

N-r5-(1-Ethvl-1-hvdroxv-propvlt-thioDh«> n-2-vlmethvq.244^uorn-p hpn»i, Y}- 
nicotinainide 

M.P. 95-97°C; Anal, calcd. for C22H23N2O3SF: C. 63.75; H, 5.59, N. 6.76. Found: C. 
63.42; H. 5.27; N. 7.07. 

EXAMPLE 81 

N-r4-Chloro-S-f1.hvdroxv-1-methvl.ethvlUhiophiin.2.vlme«hYi].?^4-fll^^r^. 
Phenoxv^-nicotinamide 

M.P. 115-117"»C; Anal, calcd. for CMHieNjOaSCIF: C. 57.08; H, 4.31. N. 6.66. Found: 
C, 57.03; H. 4.10; N. 6.75. 

EXAMPLE 82 

N-f1-f4-Bn>mo-ohftiwlWrflwlU2.f4-fliioro-nhe noxvl-nieQtinamiH«. 

M.P. 120-122-C: NMR (CDCI3) d 1.60 (3 H. d. J = 6.85 Hz). 5.25 (1 H. m). 7.1-7.5 
(9 H. m). 8.10 (1 H, bs). 8.20 (1 H. m). 8.60 (1 H, m). 

EXAMPLE 83 

?-(4-Fluoro-Phenoxvt-N.f4.<1.<nethQirY.1.methvl-fttli) vn-ben2vn.nicotinamide 

Anal, calcd. for C23H23N2O3F: MS (m/e) 395 (M*+i); 'h NMR (CDCI3) d 1.50 (6 H. s). 
3.05 (3 H. s). 4.72 (2 H. d. J= 5.81 Hz), 7.1-7.4 (9 H, m), 8.2 (9 H. m). 8.65 (1 H. m). 

EXAMPLE 84 

N^3-Ch^o^o-5-(1-hv<lroxv-1-methvl-ethvlt-thioDhen.2■yl m ethv^.244.f^llftrn. 
phenawWiieatinamMa 

M.P. 85-87»C; Anal, calcd. forCjoHieNjOsSCIF: C, 57.08; H. 4.31. N. 6.66. Found: C, 
57.30; H, 4.36; N, 6.46. 
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5 EXAMPLE 85 

2^4-FlHoro-Phenoxv)-N-r4-ri-hvdroxv-cvclobutvn-benyYn,^j^^tT 

M.P. 95-97«C: Anal, caicd. for C23H21N2O3F: C. 70.40; H, 5.39. N. 7.14, Found: C. 
70.28; H. 5.45; N. 7.03. 

EXAMPLE 86 

10 N.r2-Chloro-4-<1-hvdroxv-1-methv»-ethvlUb enzvn-244>fluoro-phenoityV 
niqotjp^niitie 

M.P. 102-104«C; Anal, calcd. for C22H20N2O3FCI: C. 63.69; H, 4.86, N, 6.75. Found: 
C. 63.69; H. 4.99; N. 6.72. 

EXAMPLES? 

15 N-(4-Azetidin-1-vl-benzvlU2-f4-fluoro-phenoyvUnicotinamide 

M.P. 128-129«C; Anal. Calcd for C22H20N3O2F: C. 70.01; H. 5.34; N, 11.13, Found: 
C. 69.64; H. 5.27; N. 11.13. 

EXAMPLE 88 

2-(4-FlMoro-Pheaoxv)-N44-(3-hvdroxv-azetidin.1.yl). ben2viUnicotinanfi}de 
20 M.P. 157.159«C; NMR (CDCI3) d 2.08 (1 H. d, J = 7 Hz). 3.62-3.65 (2 H, m), 4.09- 

4.16 {2 H, m), 4.59 (2 H, d. J = 5 Hz), 4.704.75 (1 H. m). 6.42 (2 H. d. J = 8 Hz). 7.07-7.24 (7 
H, m). 8.03 (1 H. brs). 8.16-8.18 (1 H. m). 8,61-8.64 (1 H. m); MS (m/e) 394 {M*+1). 

EXAMPLE 89 

2-(4-Fluoro-phenoxv)-N44-p yrrondin-1>yl>benzvh-nicottnamide 

25 M.P. 127-128'»C; NMR (CDCI3) d 1.93-2.03 <4 H, m). 3.21-3.30 (4 H, m), 4.59 (2 H. 

d, J = 5 Hz). 6.43-6.60 (2 H, m). 7.06-7.24 {7 H. m). 8.00 (1 H, br s), 8.16-8.18 (1 H, m). 8.62- 
8.64 (1 H. m); MS (m/e) 392 (M*+ 1). 

EXAMPLE 90 

2-(4-Fluoro-phenoxvl-N-(4-piperidin-1-yl-bc nzylVnicotinamide 

30 M.P. 118-119''C; ^H NMR {CDCI3) d 1.51-1.74 (6 H. m). 3.09-3.15 (4 H. m). 4.61 (2 H. 

d. J = 5 Hz), 6.82-6.90 (2 H. m), 7.05-7.24 (7 H. m), 8.04 (1 H. br s), 8.17-8.18 (1 H, m). 8.62- 
8.64 (1 H. m); MS (m/e) 406 (MV i). 

EXAMPLE 91 

2-f4-Fluoro-phenoxyV-N>^4-m orpholin-4-yl-benzvn-nicotinamide 
35 MP. 163-165«C; Anal. Calcd for C23H22N3O3F: C, 67.80; H, 5.44; N, 10.31. Found: 

C. 67.42; H. 5.38; N, 10.37. 

EXAMPUggZ 

2-<4-Fluoro-phenoxv>-N-r4^4-oxo-piperidin-1-yl) .ben2vn>nicotmamide 

The crude product was further treated in a refluxing mixture of 2:5 aqueous I N 
40 hydrochloric add solution: tetrahydrofuran for 2 days to effect hydrolysis of the ketal; work-up 
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5 was accomplished by partitioning the mixture between EtOAc and saturated aqueous sodium 
hydrogencarbonate solution, drying the organic layer (MgS04), and evaporation. M.P. 138- 
139°C:Anal. Caicd for C24H22N3O3F: C, 68.72; H. 5.29; N, 10.02. Found: C, 68.60; H. 5.22; 
N. 10.01. 

EXAMPLE 93 

^0 2-f4-Fluoro>phenoxv>>N44»rf24ivdrQYY-2-methvl-Drop vn-methyi>aminoU 

NMR (DMSO-d") d 1.04 (6 H, s). 2.98 (3 H. s). 3.32 (2 H, s). 4.01 (2 H. d. J = 6 
Hz), 7.01-7.11 (2 H, m), 7.06-7.26 (7 H. m). 8.07-8.16 (2 H. m). 8.85 (1 H. t. J = 6 Hz); MS 
(m/e)424(M*+1). 
15 EXAMPLE 94 

2-f4-Fluoro-phenQxv)-N-r4-f2-methvi-ri.31dioxolan>2-vn-benTYq- n 8cQttn 

M.P. 78-80X; MS (m/e) 408 (M*). 

EXAMPLE 95 

N-(1,4-Pioxa-gpirof4.51dec-8-vlmethvn-2-f4^luQrQ-phennv y >,nicotiM 
20 M.P. 88-90^C; MS (m/e) 487 (MV1 ). 

EXAMPLE 96 

N-f4.$-Dichloiro4hioPhen-2-vlmethvlW2-r44luom-phe n oxYUnicnfinamj r^ 
M.P. 127-129^0; Anal. Caicd for CiyH^NjOsFSCIa: C. 51.40; H, 2.79; N. 7.05. 
Found: C, 51.65 H, 3.01; N. 6.93. 

N-f3,5-Dichloro-thiOPhen-2-vlmethvlV>244-fluora-phBnQYY | .^iicotm 

M.P. 132-134*»C; MS (nri/e) 397 (M*). 

EXAMPLE 98 

2-(5-Chloro-pvridin-3-vi oxv>-N-cyclopropylmethvl-nicotmamide 
30 To a stirred solution of 2-(5-chloro-pyridin-3-yloxy)-nicot'nic acid (0.200 grams, 0.88 

mmole), aminomethylcyclopropane hydrochloride (0.094 grams, 0.88 mmole), triethylamine 
(0.089 grams, 0.88 mmole) and 1 -hydroxy benzotriazole hydrate (0.119 grams, 0.88 mmole) in 
dry dimethylformamide (3 ml) was added 1-(3-dimethylamino)-propyl)-3-ethylcarbodiimide 
hydrochloride (0.164 grams, 0.96 mmole) and stinred over night The mixture was poured into 
35 100 ml water and extracted with ethyl acetate. The combined organics were washed with 1 H 
NaOH. water and brine, dried over MgS04, filtered and concentrated to give an oil that was 
purified by chromatography on silica gel eluting with 2,5% methanol/methylene chloride. 
Recrystalization from ethyl acetate/ hexane gave a white solid (0.163 g). M.P. 105-107**C; 
Anal, caicd. for C15H14N3O2CI: C, 59.31; H, 4.65; N. 13.83. Found: C, 59.41; H. 4.68; N, 13.44. 
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S Example 99 

2-{3-CYano4-fluoro-PhenoxvM^>r2-fluorD-4414ivdroxv>1-meth^ 
nicotinamide 

Prepared from 2-(3-Cyano-4-fluoro-phenoxy)-nicotinlc acid and 2-(4-Aminomethyl-3- 
fluoro-phenyl)-propan-2-ol according to methods analogous to those used in Example 318. 
10 MP:157-159**C, MS: m/e 422 (M%1) 

EXAMPLE 100 
2-f5-Chioro-Dvridin»3-yl oxy>-nlcotinic acid benzyl ester 
A 15 ml flask was charged with 2-(5-chloro-pyridin-3-yloxy)-nicotlnic acid (0.056 
grams, 0.22 mmole), benzyl alcohol (0.052 grams, 0.44 mmole), 4-DMAP (- 3 mg). 1-(3- 
15 dimethylaminopropyl)-3-ethyl carbodiimide hydrochloride (0.048 grams, 0.25 mmole), diethyl 
ether (4 ml) and pyridine (1 ml) and stin-ed at room temperature. After 1 hour the mixture was 
concentrated under reduced pressure and purified by column chromatography on silica gel 
eluting with 9/1 ethyl acetate/ hexane to give 0.060 g of the title compound as a colorless oil. 
Anal. <alcd. for CieHiaCINjOa: M.S. m/z (M+J 341; NMR (CD3OD) d 4.58 (s, 2H). 7.45 (m. 
20 7H), 7.71 (s, 1 H). 8.28 (m. 2 H), 8.38 (m, 2 H). 

The compounds of Examples 101-102 were prepared according to the procedure of 
Example 100 substituting the corresponding alcohol for benzyl alcohol. The duration of 
reaction was between 1 and 6 hours. 

EXAMPLE 101 

25 ' 2-(5-Chloro-pvridin-3-vloxv>-nlcotinic acid 4-fluoro-benzvl ester 

'Anal, calcd. for C18H12N2O3CIF: M.S. mte [M+] 359; NMR (CD3OD) d 4.56 (s. 2H). 
7.88 (m, 2H). 7.29 (m, 2 H), 7.47 (m, 2 H), 7.72 (s, 1 H). 8.37 (m. 3 H). 

gXAiyiPLElO? 

2>(5-Chloro-pvridln-3-ytoxyWnlcotinic ac id 3,5-dmuoro-ben2vl ester 

30 Anal, calcd. for CisHnNjOsClFz; M.S. m/z (M+] 377; NMR (CD3OD) d 4.59 (s, 2H). 

6.77 (m, 2H), 6.85 (m. 3 H). 7.07 (m. 1 H). 7.30 (m. 1 H). 8.35 (m, 2 H). 

EXAMPLE 103 

2-(4-Fluoro-phenoxv^-N-/4-hvdroxv-benz vi>-nicotinamide 
A solution of 1 M boron tribromide (1.7 ml, 1.7 mmole) in methylene chloride was 
35 added over 2 minutes to a solution of 2-(4-Fluoro-phenoxy)-N-(4.methoxy-ben2yl)- 
nicotinamide (0.200 grams. 0.568 mmole) in dry methylene chtoride at - 78*C. The resulting 
slurry was allowed to warm to room temperature over night The reaction was quenched with 
water (5 ml) and diluted with ethyl acetate. The organics were filtered, washed with water and 
brine, dried over Na2S04, filtered and concentrated to an oil which was purified by 
40 chromatography on silica gel eluting with 60% ethyl acetate/ hexane. Recrystalization from 
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5 ethyl acetate/ hexane gave white crystals (0.0.058 g). M.P. 185-187*C; Anal, calcd. for 
C19H15N2O3F: C, 67.45; H, 4.47; N, 8.28. Found: C, 67.24; H, 4.45; N. 8.28. 

The compound of Exannple 104 was prepared according to the procedure of Example 
103 substituting the conresponding ether for 2-(4-Fluoro-phenoxy)-N-(4-methoxy-ben2yl)- 
nicotinamide. The duration of reaction was between 1 and 24 hours. 
10 EXAMPLE 104 

N-(4-Hvdroxv>benzvn-2-fDvridin-3-vloin/UnicQfinai^j^^ 

M.P. 156-158^C; Anal, calcd. for CtsHisNsOa: C. 67.28; H. 4.70; N. 13.08. Found: C. 
66.86; H. 4.57; N, 12.89. 

EXAMPLE 10$ 

15 ^(3>Nrtro-phgnoxv)-N-f442.2.2-trmuoro-ethoxvUben2ylT .nioftt^ 

To a stln-ed solution 2-{3-Nitro-phenoxy)-nicotinic acid (0.200 grams, 0.77 mmole). 4- 
(2,2,2-Trifiuoro-ethoxy)-ben2ylamine (0.173 grams, 0.85 mmole), and l-hydroxybenzotriazole 
hydrate (0.125 grams, 0.92 mmole) in dry dimethylformamide (4 ml) was 1-(3-dimethylamino)- 
propyl)-3-ethyicarbodiimide chloride hydrochloride (0.192 grams, 1.00 mmole) and stirred over 

20 night. The mixture was diluted with 50 ml water and extracted with ethyl acetate. The 
combined organics were washed with 1N NaOH, water and brine, and concentrated to give a 
yellow solid that was purified by chromatography on silica gel eluting with 35% methanol/ 
methylene chloride. Recrystalization from ethyl acetate/ hexane gave a white solid (0.340 g). 
M.P. 90-92-C; Anal, calcd. for C21H16N3O5F3: C, 56.38; H. 3.60; N. 9.39. Found: C. 56.35; H. 

25 3.60; N. 9.47. 

The compounds of Examples 106-109 were prepared according to the procedure of 
Example 105 substituting the corresponding amine for4-(2,2,2-Trifluoro-ethoxy)-benzylamine. 
The duration of reaction was between 1 and 24 hours. 

EXAMPLE 106 

30 2-(3-Nitro-Phenoxv^N-(2-oxo-2,3-dlhy dro-1H-indol-5-vlmethvlVnicotinamide 

M.P. 190-192*>C; Anal, calcd. for C2iH^6N405: C, 62.17; H, 3.99. N. 13.85. Found: 
62.24; H. 4.12; N, 13.73. 

EXAMPLE 107 

N44-(1-Hvdroxv>1-methvl^thvh-benzvlM-^3-nitro-DhenQi ^^ 

35 M.P. 43-45^C; Anal, calcd. for C22H21N3O5: C. 64.86 H. 5.20, N. 10.31. Found: C, 

64.14; H. 5.19; N. 10.23. 
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5 EXAMPLE 108 

N-f4-Hvdroxv-3,5-dimethvl-bcnzylW2-f3-ni tro>DhenQXY^-nfe^^^ 

MP. 128.130«C; Anal, calcd, for CztH^NaOs: C, 64.12 H, 4.87. N. 10.68. Found: C. 
63.86: H. 4.71; N. 10,90. 

EXAMPLE 109 

10 N-(5-Chloro-thiophen-2-vlmethvl)-2-f3-nitr o-DhenoxY|-nicotmamide 

MP. 115-117X; Anal, calcd. for C17H12N3O4SCI: C, 52.44 H, 3.11, N, 10.80. Found: 
C. 52.35; H. 3.06; N, 10.78. 

gXAWIPlEIIQ 
N-(2-Chloro-ben2vn-2-f3-cvano-DhenQXYUnieQtinamiriA 

15 To a stirred solution 2-(3-Cyano-phenoxy)-nlcotlnic acid (0.085 grams, 0.35 mmole), 

2-ChlorD-benzylamine (0.055 grams, 0.38 mmole), and 1-hydroxybenzotriazoIe hydrate (0.057 
grams, 0.42 mmole) in dry dimethylfomiamide (5 ml) was 1-{3-dimethylamino)-propyl)-3- 
ethylcarbodiimide hydrochloride (0.046 grams, 0.87 mmole) and stirred over night. The 
mixture was diluted with 50 ml water and extracted with ethyl acetate. The combined organics 

20 were washed with IN NaOH, water and brine, dried over Na2S04, filtered and concentrated to 
give a white solid that was purified by chromatography on silica gel. Recrystalization from 
ethyl acetate/ hexane gave a white solid (0.067 g). MP, 135-137"C; Anal, calcd, for 
C20H14N3O2CI: C, 66.03; H, 3.88; N. 11.55. Found: C, 65,40; H. 3.89; N. 11.50. 

The compounds of Examples 111-117 were prepared according to the procedure of 

25 Example 110 substituting the con*esponding amine for 2-Chloro-benzylamine. The duration of 
reaction was between 1 and 24 hours. 

gXAMPInEIII 

N^5-Chloro-thioPhen>2-vimethvn-2>(3-cvano-DhenQw)-nicQ«^ 

M.P. 145-147*^0; Anal, calcd. for CieH^jNACIS: C, 58.46; H, 3.27; N, 11.36. Found: 
30 C. 58.43; H,'3.06;N. 11.30. 

EXAMPLE 112 

2-(3-Cvano-Phenoxv)-N-(2-oxo-2i3-dihvdro-1H-indoUS-yltnethvi^-nicotinamide 
M.P. 197-199^0; Anal, calcd. for CazH^NA: C. 68.74; H. 4.20; N. 14.58. Found: C. 
67.71; H. 4.09; N, 14.50. 
35 EXAMPLE 113 

2-r3-Cvano-Phenoxv>4i44-(1-hvdroxv>1^nethvl-ethvlUbenzvn'">'^««^^ 

M.P. 97-99«C; Anal, calcd. for CgaHziNjOa: C, 70.30; H. 5.46; N, 10.85. Found: C. 
70.43; H, 5.39; 10.75. 
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5 EXAMPLg 114 

N-r3-Ch|oro.5.(1.hvclroxv.1-methvl.ethvlUhinp h en-2.vlmethyq.:>^ !i.^^n». 
DhenoxvWnieotinai^j^p 

M.P. 71-73»C; Anal, calcd. for CaiH^NjOaSCI: C, 58.95; H. 4.24; N. 9.82. Found: C, 
58.97; H. 4.19; N, 9.67. 
10 EXAMPLE IIS 

2-f3-Cvano-phenoxvt-N.f4.«1-lwdroxv.cvclobtity » .benzvlVnicotinamide 
M.P. 161-163°C; Anal, calcd. for C^Szi^^O^: C. 72.17; H. 5.30; N. 10.52. Found: C. 
72.23; H. 5.13; N. 10.46. 

EXAMPLE lie 

15 N-r2-Ch!oro-4-f1.hvdroicv.1-methvl^thylV hanzvn.24^^no.DhenoitY>. 
nicotinamide 

M.P.121-123°C: Anal, calcd. for C23H20N3O3CI: C. 65.48; H. 4.78; N. 9.96. Found: C. 
65.35; H, 4.89; N. 9.83. 

EXAMPLE 117 

20 2-(3-Cvano-phenoxv>-N-(1-cvclohexvl.3^thvl.imndayni .5-vim«>thviv 
nieotinamlde 

M.P.56-58'»C; 'H NMR (400mhz. CDCI3) d 1.20-2.10 (m, 13H). 2.95 (q, J=7.68 Hz. 
2H), 4.30 (m, 1H), 4.80 (d J^5.81 Hz. 2H), 6.05 (m. 1H). 7.10-7.70 (m. 8H). 8.0 (bs. 1H). 8.20 
(m. 1H).8.70(m, 1H). 

25 EXAMPLE 11a 

N-(g-Chloro-b9r«Yl)-2-(3-dimethvlamino.phBnoxv^.ntefttinan||f^« 
To a stin^d solution 2-(3-Dimethylamino-phenoxy)-nicolinic acid (0.200 grams, 0.775 
mmole), 2-Chloro-benzylamine (0.120 grams, 0.85 mmole), and 1-hydroxybenzotfiazole 
hydrate (0.126 grams, 0.93 mmole) in dry dimethylfomiamide (4 ml) was added 1-(3- 

30 dimethylamino)-propyl)-3-ethylcarbodiimide chloride hydrochloride (0.193 grams. 1.00 mmole) 
and stin^ over night. The mixture was diluted with 50 ml water and extracted with ethyl 
acetate. The combined organics were washed with 1i4 NaOH. water and brine, dried over 
Na2S04, filtered and concentrated to give an oil that was purified by chromatography on silica 
gel. Reciystafization from ethyl acetate/ hexane gave an oil. The product was dissolved in 

35 diethyl ether and hydrochloric acid (g) was used to predpitate the salt, which was filtered, 
dissolved in methylene chloride and concentrated to a solid (0.075 g). M.P. 85-87°C; Anal, 
calcd. fbrCztHzoNaOzCUHCI: C. 60.30; H. 5.06; N, 10.04. Found: C, 60.58; H. 5.60; N. 9.28. 
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5 EXAMPLE IIS 

N^2-Chloro-ben2Vl>-2-l4-cvano-PhenQxyUnicotlnamidP 

To a stirred solution 2-(4-Cyano-phenoxy)-nicotinlc acid (0.130 grams, 0.54 mmole). 
2-Chloro-ben2ylamlne (0.083 grams, 0.59 mmole), and l-hydroxybenzotriazole hydrate (0.088 
grams, 0.65 mmole) in dry dimethylfomriamide (4 ml) was added 1-(3-<!imethylamino)-propy!)- 

10 3-ethylcarbodlimide hydrochloride (0.134 grams, 0.70 mmole) and stin-ed over night. The 
mixture was diluted with 50 ml water and extracted with ethyl acetate. The combined organlcs 
were washed with ^U NaOH, water and brine, dried over Na2S04. filtered and concentrated to 
give an oil that was purified by chromatography on silica gel eluting with 60/50 ethyl acetate/ 
hexane. Recrystalization from ethyl acetate/ hexane gave a white solid. (0.139 g). M.P. 112- 

15 114°C; Anal, calcd. for C20H14N3O2CI: C. 66.03; H. 3.88; N. 11.55. Found: C, 65.90; H, 3.92; 
N, 11.67. 

The compound of Example 120 was prepared according to the procedure of Example 
119 substituting the corresponding amine for 2-Chloro-ben2ylamine. The duration of reaction 
was between 1 and 24 hours. 
20 EXAMPLE 120 

?^4-Cvano-Phenoxv>-N-r4-ri-hvdroxv>1-wethvl^vlUben?yq-nic 
M.P. 137-139°C; Anal, calcd. for C23H21N3O3: C, 71.30; H, 5.46; N. 10.85. Found: C, 
70.95; H. 5.69; N, 10.96. 

EXAMPLE 121 

25 N-r4-Amino.benzv»-2-(4-fluoro-Dhenoxy >-nicotmamide 

To a degassed solution of 2-(4-Fluoro-phenoxy)-N-(4-nltro-benzyl)-nicotinamide 
(0.800g 2.17 mmole) in ethyl acetate was added 10% palladium on carbon ( 0.160 g). This 
\NBS shaken under 40 psi hydrogen for 30 minutes. The catalyst was removed by filtration, 
and the solution was concentrated to give an oil that was purified by chromatography on silica 

30 gel eluting with 4% methanol/ methylene chloride. Recrystalization from ethyl acetate/ hexane 
gave a solid. (0;562 g). NMR (400mhz, CDCI3) d 3.64 (s, 2H). 4.58 (d, J=5,60 Hz, 2H), 6.64 
(d, J=8.30 Hz, 2H), 7.05 (m, 7H). 8.02 (s. broad . 1H). 8.20 (m, 1H). 8.62 (d, 1H). 

EXAMPLE 123 
N-Alhyi>2-(3-chloro-phenoxvUnicotinanBidfl 

35 To a stin^d solution of 2(3-chloro-phenoxy)-nicotinamlde (0.084g, 0.34 mmole) in 

nrtethylsulfoxide (2 ml) was added potassium hydroxide powder (0.074 grams, 1.32 mmole) 
followed by allyl bromide ((0.082 grams, 0.68 mmole). After 1 hour the mixture was poured 
into water and extracted with methylene chloride. The combined organics were washed with 
brine, dried over MgS04. filtered and concentrated to give a clear film (0.011 g). ^H NMR 

40 (400mhz, CD3OD) d 4.37 (q. *^=7.26 Hz, 1H), 4.82 (d, J=5.60 Hz. 1H). 5.26 (d J=10.58 Hz, 
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5 1H). 5.40 (d J=17.0 Hz. 1H), 6.05 (m. 1H), 7.03 (m, 1H). 7.13 (m. 1H). 7.21 (m. 2H), 7.38 (t 
J=8.1 Hz, 1H).8.30(m.2H). 

EXAMPLE 124 

N-(4-Acetvlammo.b enzvh-2-(4-fluoro-phenoxvUnicotinanfilde 
A solution of N-{4-Amino-benzyl)-2-(4-fluoro-phenoxy)-nicotinamide (0.105 grams, 
10 0.31 mmole) and triethyl amine (0.047 grams. 0.46 mmoie) in methylene chloride was cooled 
to 0*»C, and Acetyl chloride (0.029 grams. 0.37 mmole) was added. The mixture was stirred 
for 10 minutes and then allowed to wami to room temperature for 30 minutes. The mixture 
was diluted with water and extracted with methylene chloride. The combined organics were 
washed with brine, dried over Na2S04. filtered and concentrated to give a solid 
15 Recrystalization from ethyl acetate/ hexane gave a white solid. (0.082 g). M.P. 128-130X; 
/Knai. calcd. for C21H18N3O3F: C, 66.48; H. 4.78; N. 11.08. Found: C. 66.14; H, 4.47; N. 11.08. 

EXAMPLE 125 

2>(3«Acetyt amino>phenoxyV-N-f2^htoro>benzvnHiicotinamide 
To a stirred solution 2-(3-Acetylamino-phenoxy)-nicotinic acid (0.400 grams, 1.47 
20 mmole), 2-Chloro-benzylamine (0.228 grams, 1.62 mmole), and 1-hydroxybenzotriazole 
hydrate (0.238 grams, 1.76 mmole) in dry dimethylfomiamide (10 ml) was added 1-(3- 
dimethylamino)-propyl)-3-^thylcarbodiimide chloride hydrochloride (0.367 grams, 1.91 mmole) 
and stirred over night. The mixture was diluted with water, extracted with ethyl acetate and 
concentrated to give a product that was purified by chromatography on silica gel eluting with 
25 3% methanol methylene chloride. Recrystalization gave a solid. (0.351 g). M.P. 177-179**C; 
Anal, calcd. for C21H1BN3O3CI: C. 63.72; H, 4.58; N. 10.62. Found: C. 63.47; H, 4.55; N, ^0.56. 

The compound of Example 126 was prepared according to the procedure of Example 
125 substituting the corresponding amine for 2-Chloro-benzylamine. The duration of reaction 
was between 1 and 24 hours. 
30 EXAMPLE 126 

2-(3>Acetviamino-phenoxv)-N-f4-(1^hvdroxv-1-methyl- ethvh-benzyi^ 

nipotinamMe 

M.P. 155-157^C; Anal, calcd. for C24H25N3O4: C. 68.72; H. 6.01; N, 10.02. Found: C. 
67.98; H. 6.04; N, 9.92. 

35 EXAIVIPI.E127 

fR)-2-(3-Chloi^Phenoxv)-N-(24wdroxv-1-Dhenvl-eth vil-nicotinamld 

A solution of 2-(3-chloro-phenoxy)-nicotinic add (0.25 grams, 1.0 mmole) In thionyl 
chloride (10 ml) was heated to reflux. After 1 hour the reaction mixture was cooled to room 
temperature and concentrated under reduced pressure. The resulting residue was dissolved 
40 in tetrahydrofuran (5 ml) and added dropwise to a solution of (S)-2-hydroxy-1 -phenyl 
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5 ethylamine (0.14 grams. 1.0 mmole) In pyridine (5 ml) at O'C. After 30 minutes the mixture 
was warmed to room temperature. After 1 hour the mixture was poured into 1 N hydrochloric 
acid and extracted with ethyl acetate. The combined organics were washed with 1 N 
hydrochloric acid followed by brine and dried over Na2S04. Concentration under reduced 
pressure resulted in a yellow oil that was purified by chromatography on silica gel eluting with 
10 1:1 ethyl acetate/hexane to give a coloriess oil. Anal, calcd. for C20H17N2O3CI: C, 65.13; H, 
4.65; N, 7.60. Found: C. 65.20; H. 4.78; N, 7.38; M.S. m/z [M+] 369; NMR (400 MHz, 
CDCI3) d 2.54 (s, broad. 1H). 3.95 (m. 2H), 5.32 (m, 1H), 7.23 (m, 10H), 8.22 (m, 1H). 8.58 
(m,2H). 

EXAMPLE 128 

15 fR^-2-f3-Chloro-phenoxv> -3-/4-Dhenyl-4,5-dihydra-oxazol-2-vl)-pvridme 

A solution of (R)-2-(3-Chloro-phenoxy)-N-{2-hydroxy-1-phenyl-ethyl)-nicotinamide 
(0.30 grams. 0.813 mmole) and phosprorus oxychloride (10 ml) In toluene (10 ml) was stirred 
for 1*0 hours. The mixture was concentrated to dryness and dissolved in methanol (15 ml) and 
1 N sodium hydroxide (5 ml) and refluxed for 2 hours. The methanol was evaporated, and 

20 the residue was dissolved in water and extracted with ethyl acetate. The combined organics 
were washed vinth water and brine, dried over Na2S04, and concentrated to give a product that 
was purified by chromatography on silica gel eluting with 1:3 ethyl acetate/ hexane to give a 
colorless oil. ; Anal, calcd. for C20H17N2O2CI: C, 68.48; H, 4.31; N, 7.99. Found: C. 68.58; H. 
4.50; N, 7.63; M.S. m/z [M+] 351; a = +24.r c=5.6 mg/ml in methylene chloride; NMR 

25 (400 MHz, CDCI3) d 4.29 (dd, J=8.4. 9.5 Hz, 1H). 5.43 (dd. J=8.1. 10.1 Hz. 1H). 7.22 (m, 
10H), 8.30 (m, 2H). 

The compound of Example 129 was prepared according to the procedure of Example 
128 substituting the corresponding hydroxy nicotinamide for (R)-2-(3-Chloro-phenoxy)-N-(2- 
hydroxy-1-phenyl-ethyl)-^icotinamide. The duration of reaction was between 1 and 24 hours. 
30 EXAMPLE 129 

($>-2-Phenoxv-3-(4-Phenvl-4.5-dihvdro-oxa2ol-2-vn-pvridine 
Anal calcd. for C20H16N2O2: C. 75.93; H. 5.10; N, 8.85. Found: C, 76.12; H, 5.44; N, 
8.17; M.S. nrVz [M+] 317; a = +21.3*» c=8.3 mg/mi in methylene chloride; 'H NMR (400 MHz, 
CDCI3) d 4.30 (t. J=8.3 Hz. 1H), 4.82 (dd. >8,5. 10.2 Hz. 1H). 5,43 (dd. J=8.2. 10.3 Hz. 1H). 
35 7.06 (m. 1H). 7.29 (m. 10H), 8.28 (m, 2H). 

2,2-Dimethyi-propionic i£ld 4-({p-(4>fluoro>phenoxy)-p vridine-3-carbonvlV 

aminoV-methvlWphenyl ester 

A solution 2-(4-FIuoro-phenoxy)-N-(4-hydroxy-benzyl)-nicotinamide (0.050 grams. 
40 0.148 mmole). trimethylacetyl chloride (0.019 grams, 0.163 mmole) and triethyl amine (0,022 
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5 grams. 0.222 mmole) in methylene chloride (5 ml) was stirred for 30 minutes. The mixture 
was diluted with 50 ml m sodium hydroxide and extracted with ethyl acetate. The combined 
organics were washed with water and brine, dried over Na2S04, filtered and concentrated to 
give an oil that was purified by chromatography on silica gel eluting with 40% ethyl acetate/ 
hexane. Recrystalization from ethyl acetate/ hexane gave a solid (0.043 g). M.P. gi-gS'C; 
10 Anal, calcd. for C^^HaHjO^F: C. 68.24; H. 5.49; N. 6.63. Found: C, 66.07; H. 5.24; N. 6.42. 

EXAMPLE 131 

2-{4-F|worp-phenoXV>-N-<4-methanesiHfonvlainmn-h e nzvlV.nifiot^ f.a p, j>^<> 
To a solution of N-{4-Amino-benzyl)-2-(4-fluoro-phenoxy)-nicotinamide (0.150 grams. 
0.445 mmole) and triethyl amine (0.089g, 0.89 mmole) in methylene chtoride (5 ml) was added 
15 methanesulfonic anhydride (0.100 grams. 0.578 mmole) and stin-ed over night. The mixture 
was concentrated to dryness, dissolved in methanol (10 ml) and 1 N sodium hydroxide (15 ml) 
and extracted with ethyl acetate. The product was purified by chromatography on silica gel 
eluting with 5% methanol methylene chloride. Recrystalization gave white crystals. (0.043 g). 
M.P. 107-109»C; Anal, calcd. for CjoH^NjO^SF; C. 57.82; H. 4.37; N. 10.11. Found: C. 57.88; 
20 H, 4.39; N,. 9.78. 

EXAMPLgiag 

(S)-2-(3-Chloro-Dhenoxv>.N42.hvdmin/.i.phonvi^hyiv.nte«n.^imMft 
A solution 2-(3-chlorD-phenoxy)-nicotinic add (0.500 g)in thionyl chloride (10 ml) was 
refluxed for 1 hour. The mixture was concentrated to dryness, dissolved in 10 ml 

25 tetrahydrofuran and used immediately. To a solution of (S)-2-phenylglycinol (0.140 grarfis. 1 .0 
mmole) in dry pyridine (5 ml) at 0°C was added a solution of 2-(3-Chtoro-phenoxy)-ni(a)tinoyl 
chloride (.270 grams, 1.0 mmole) in tetrahydrofuran (5 ml) dropwise. stirred at O'C for 30 
minutes and allowed to warm to room temperature over night The mixture was conceritrated 
under reduced pressure. The resulting residue was taken up in ethyl acetate; washed with m 

30 HCI. water, and brine; dried over Na2S04; and concentrated to an oil that was purified by 
chromatography on silica gel eluting with 1/3 ethyl acetatefliexane to give a coloriess oil. ; 
Anal, calcd. for CaoHnNjOaCI: C. 65.13; H. 4.65; N. 7.60. Found: C, 65.16; H. 4.63; N. 6.95; a 
= -63.2» c=11.0 mg/ml in methylene chloride; 'h NMR (400 MHz. CDCls) 6 2.47 (t, J=5.9 Hz. 
1H). 3.96 (m, 2H). 5.33 (m. 1H), 7.23 (m. 9H). 8.23 (m. 1H), 8.58 (m. 2H). 

35 The compound of Example 1 33 was prepared according to the procedure of Example 

132 substituting the corresponding amine for (S)-2-phenylglycinol. The duration of reaction 
was between 30 minutes and 3 hours. 

EXAMPLE 133 

2-(3-CM rD-Phenoxvt-N-(2-hvdroxv-2.Dh nvi.cthvn^irofm:^.T,j T^p 
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5 MP. 118-119*0; Anal, calcd. for CzoHtyNjOaCl: C, 65.13; H. 4.65; N, 7.59. Found: C. 

65.37; H. 4.46; N, 7.35. 

EX A WPI.E134 

{S)-2-(3-Ch^o^o>phenoxv>-3-f4-Dhenyi^4.S^ihvdro^oxa zol^2-vn^^ayridi^ 

A solution of (S)-2-(3-Chloro-phenoxy)-N-(2-hydroxy-1-phenyl-ethyl)-nicotinanriide 
10 (0.340 grams, 0.922 mmole) and phosprorus oxychloride (0.7 ml) in toluene (10 ml) was 
stirred over night. The mixture was concentrated to dryness and dissolved in methanol (10 
ml) and potassium carbonate was added. The mixture was stirred for 2 hours at room 
temperature and refluxed for 30 minutes. The methanol was evaporated, and the residue 
taken up in ethyl acetate. It was washed with water and brine, dried over Na2S04. and 
15 concentrated to give a product that was purified by chromatography on silica gel eluting with 
1/3 ethyl acetate/hexane to give a pale yellow oil (0.013 g) ; HRMS 351.0917; M.P. 78-80*C; 
Anal, calcd. for CaoHisNaOaCI: C. 57.37; H, 3.74; N. 7.42, Found: C. 57.31; H, 3.80; N. 7.39. 

EXAMPLE 135 

2-l3-Chloro-phenoxy)-3-(5-Dhenyl-4.5 -dihydro^xazol-2-yl)-pyridine 

20 A solution of 2-(3-Chloro-phenoxy)-N-(2-hydroxy-2-phenyl-ethyl)-nicotlnamide (0.320 

grams. 0.868 mmole) and phosprorus oxychloride (0.7 ml) in toluene (10 ml) was stin^ over 
night. The mixture was concentrated to dryness and dissolved in methanol (10 ml) and 
potassium carbonate was added. The mixture was stin^ed for 2 hours at room temperature and 
refluxed for 30 minutes. The methanol was evaporated, and the residue taken up in ethyl 

25 acetate. It was washed with water and brine, dried over Na2S04, and concentrated to give a 
product that was purified by chromatography on silica gel eluting with 1/3 ethyl acetate/hexane 
to give a pale yellow oil (0.102 g). HRMS 351.0897; NMR (400 MHz. CDCy d 4.06 (dd, 
J=8.1. 15.0 Hz, 1H), 4.56 (dd, J= 10.3. 15.0 Hz, 1H). 5.66 (dd. J=8.0. 10.3 Hz. 1H). 7.24 (m. 
10H), 8.8.27 (m. 2H). 

30 EXAMPLE 136 

2-f2-Chloro-phenyn-N>f2«f4'»fluoro-phenoxy)-pyridm-3-yn^cetamide 
To a stinted solution 2-Chloro-benzoic acid (0.228g, 1.34 mmole), 2-(4-Fluoro- 
phenoxy)-pyridin-3-ylamine (0.300 grams, 1.47 mmole). and 1 -hydroxy benzotriazole hydrate 
(0.217 grams. 1.61 mnnole) in dry dimethylfbrmamide (10 ml) was added 1-(3-dimethylamino)- 

35 propyl)-3-ethyk:arbodiimide hydrochloride (0.335 grams. 1.74 mmole) and stinted over night. 
The mixture was diluted with 50 ml water and extracted with ethyl acetate. The combined 
organics were washed with IN NaOH. water and brine, dried over Na2S04, filtered and 
concentrated to give an oil that was purified by chromatography on silica. Recrystalization 
from ethyl acetate/ hexane gave a solid. (0.230 g). M.P. 73-75'*C; Anal, calcd. for 

40 CigHuNaOaCIF: C, 63.96; H, 3.95; N. 7.85. Found: C, 63.64; H, 3.85; N, 8.41 . 
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5 The compound of Example 137 was prepared according to the procedure of Example 

136 substituting the corresponding carboxylic add for 2-Chloro-benzcic acid. The duration of 
reaction was between 1 and 24 hours. 

EXAMPLE 137 

g.-(4rAcetvl-phenvH-N-f2-f4.fluoro.p henoxv^.nvridin-3-vn-ac«>tamiflA 
10 IWI.P. 118-120''C; Anal, calcd. for CzjH^NjOaF: C. 69.22; H. 4.70; N, 7.69. Found: C. 

68.90; H. 5.75; N, 8.54. 

EXAMPLE 138 

N-f2-CfhlQr«^tlgn^n-2-f^T3-f2-methOXV-Phenvh.ut»IdBl.nh«n« w \.nteoHnamMo 

A solution of 2-{3-Amino-phenoxy)-N-(2-chloro-ben2yl)-nicotinamide (0.100 grams. 

15 0.28 mmole) and 1-lsocyanato-2-methoxy-ben2ene (0.063 grams, 0.42 mmole) in dioxane 
(10 ml) was refluxed over night. The mixture was cooled to room temperature and 
concentrated to an oil which was purified by chromatography on silica gel eluting with 2% 
methanol/ methylene chloride to give a solid. Recrystalization from ethyl acetate/ hexane gave 
a solid (0.083 g). M.P. 180-182°C; /Vnal. calcd. for C27H23N4O4CI: C, 64.48; H. 4.61; N. 11.14. 

20 Found: C, 64.55; H. 4.60; N, 1 0.74. 

The compound of Example 139 was prepared according to the procedure of Example 
138 substituting the con^sponding isocyanate for 1-lsocyanato-2-methoxy-benzene. The 
duration of reaction was between 1 and 24 hours. 

EXAMPLE 139 

25 hH2-Ch|oro-b?n2Vt)-2-P-f3-naphthalen-1^MirBidoUptieno»vi.n.r«KnamiH« 

M.P.121-123»C: Anal, calcd. for C30H23N4O3CI: C. 68.90; H. 4.43; N. 10.71. Found: C, 
69.24; H. 4.52; N. 10.28. 

EXAMPLE 140 

f-)-N-ri-(S-Chloro-thiophen-2-v»-ethvl] - 2-<4-fluorQ-phenoxv)-niftntip^ iTiiH«> 
30 N-[1-(5-Chloro-thiophen-2-yl)-ethyl]-2-(4-fluoro-phenoxy)-nicotinamide (0.750 g) was 

separated on a Chlral Cel AS Column eluting writh 95 % hexane/ isopropanol. 

M.P. 78-80»C; Anal, calcd. for CeH^N ACISF: C. 57.37; H. 3.74; N. 7.42. Found: C. 
57.32; H, 3.68; N, 7.42. oq = -53.9»(C=0.2. chloroform). 

The compound of Example 141 was prepared according to the procedure of Example 

35 140. 

EXAMPLE 1d1 

(♦WHg4?hiprQ-thiPPhgii-2^l).ethvn.244-fiiioro.phMio«v) ^ir^in:i Tni ^^ 

M.P. 78-80»C; Anal, calcd. for CiaH^NjOjCISF: C. 57.37; H. 3.74; N. 7.42. Found: C. 
57.31; H. 3.80; N, 7.39. Oq = +52.80(0=0.3, chloroform). 
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5 EXAMPLE 142 

Cis-2-(3-Chloro-phenoxv1-3-r-4-Dhenyl-[1.3 1dioxQlanAyl^ PYrtH»"'^ 

A solution of 2-(3-Chloro-pheno)cy)-pyridine-3-carbaldehyde (0.182 grams, 0.8 
mmole), (S)-1-Phenyl-ethane-1.2-diol (0.110 grams. 0.8 mmole) and pTSA (0.005 g) in 
toluene (10 ml) was refluxed for 48 hours. The mixture was concentrated and purified by 

10 chromatography on silica gel eluting with 4/1 hexane/dlethyl ether to give a colorless oil. Anal, 
calcd. for CzoHieNOaCl: C. 67.90; H, 4,56; N, 3.96. Found: C, 68.57; H, 5.16; N. 3.52; a = 
+49.5**; NMR (400 MHz. CDCI3) d 3.97 (dd, J=7.0, 7.8 Hz, 1H). 4.41 (dd. >7.1, 7.7 Hz, 
1H), 5.24 (t, J=7.0 Hz. 1H), 6.36 (s. 1H). 7.25 (m. 10H), 8.09 (m. 1H), 8.19 (m. 1H). 

The compound of Example 143 was prepared according to the procedure of Example 

15 142 substituting the corresponding diol for (S)-1-Phenyl-ethane-1,2-diol. The duration of 
reaction was between 1 and 48 hours. 

EXAMPLE 143 

trans-2-(3-Chloro-phenoxv^-3-(-4-Dhen yl-ri.31dioxolan-2-vl^-pyridine 
Anal, calcd. for C20H16NO3CI: HRMS 364.0894; a = +40.5^; ^H NMR (400 MHz. 
20 CDCI3) d 3.91 (t, J=8.1 Hz. 1H). 4.57 (dd. J=6.2. 8.3 Hz, 1H), 5.27 (t. J=7.0 Hz, 1H). 6.52 (s. 
1H). 7.25 (m, 10H), 8.05 (m. 1H) 8.17 (m. 1H). 

EXAMPLE 144 
2>/3-Ammo-phenoxy>-N -r2-chloro-benzvlV-nicotinamidc 
To a solution of 2-(3-Nitro-phenoxy)-N-{2-chloro-benzyl)-nicotinamide ( 0.530 g 1.38 
25 mmole) in methanol (15 ml) and tetrahydrofuran (20 ml) was added 10% PtOj ( 0.0.50 g). 
This was shaken under 35 psi hydrogen for 1 hour 40 minutes. The catalyst was removed by 
filtration, and the solution was concentrated to give an oil that was purified by chromatography 
on silica gel eluting with 2.5% methanol/ methylene chloride. Recrystalization from ethyl 
acetate/ hexane gave crystals. (0.327 g). M.P. 101-103'»C; Anal, calcd. for C19H16N3O2CI: C. 
30 64.5; H, 4.56; N, 11.88. Found: C, 64.15; H,4.07; N,11,80. 

EXAMPLE 145 

(-)-N-ri.|5>Chloro-thioDhen-2-yl)-ethyn -2-(Dvridin>3-vioxv>-nicotinamide 
N-{1-(5-Ch!oro-thiophen-2-yl)-ethyll-2-(pyridin-3-yloxy)-nicotinamide(0.776 g) was 
separated on a Chiral Cel AD Column eluting with 9/1 heptane/ isoPropanol to give the 
35 product as an oil. Recrystalization from ethyl acetate/ hexane gave a white solid (0.217 g). 
M.P. 82-84«C; a = -51.5*» (c= 0.2, CHCI3). 

The compound of Example 146 was prepared according to the procedure of Example 

145. 

EXAMPLE 146 
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5 (^)-N-f1-f5-Chlorn^h»Qphen-2-vlKmvn-2-fPVridin^^^^^^ 

M-P. 83-85*C; a = +49.8* (c= 0.3. CHCI3). 

EXAMPLE 147 

(-)-2-(5-ChlQrO-pvridm^-YiOXY)-N-ri-f5-chloro4hiQDhenAy | ^6thvlV ntnntinami 

2-(5-Chlor<>i3yridin-3-yloxy)-N41.(5-chloro.thiophen-2^^ (0.800 g) 

10 was separated on a Chiral Cel AS Column eluting with 90/9.9/0.1 heptane/ Isopropanol/diethyl 
ether to give a solid. Recrystalization from ethyl acetate/ hexane gave a solid (0.393 g). MP. 
133-135*'C; a = -48.8*> (c^ 0.2). 

The compound of Example 148 was prepared according to the procedure of Example 

147. 

1^ PXAMPI-g14g 

(^^>-2-f5-ChlorD-PVridin■3-vioxv^4SI-p-f5^chlnr ^ ^ihioDhen,2-Yl)^^ ^^ 
nicotinamide 

M.P, 133-135'»C; a = +40.6° (0^= 0.2). 

EXAMPLE 149 

20 (R)-N-f2-Hvdroxv-1-Dhenvl-ethvi)-2^(py r!din-3>y lQY y)-n!cotinamide 

A solution of 2-(Pyridin-3-yloxy)-nicotlnic acid (0.250 grams, 1.2 mmole) in thionyl 
chloride (10 ml) was heated to reflux. After 1 hour the reaction mixture was cooled to room 
temperature and concentrated under reduced pressure. The resulting residue was suspended 
in tetrahydrofuran (10 ml) and added dropwise to a solution of (R)-2-hydroxy-1 -phenyl 

25 ethylamine (0.160 grams. 1.2 mmole) in pyridine (5 ml) at 0«C. After 30 minutes the mixture 
was wamied to room temperature, stirred at room temperature for 1 hour and concentrated to 
remove pyridine. The crude product was purified by chromatography on silica gel eluting with 
ethyl acetate to give a yellow oil. HRMS 336,1324; d = +63.9** 12.3 mg/ml in methylene 
chloride. NMR (400mhz, CDCI3) d 2.76 (bs. 1H), 3.95-4.02 (m. 2H). 5.31-5.36 (m, 1H), 

30 7.16-7.40 (m, 1H). 8.19 (dd . >2.1 Hz, 4.8 Hz. 1H), 8.48-8.61 (m, 4H). 

EXAMPLE ISO 

(R)- 3-(4-Phenvl-4.5-dihvdro-oxaz o|.2«vlV2-^Pyridin-3>>yloxy)-pvridme 
A solution of (R)-N-(2-Hydroxy-2-phenyl-ethyl).2-(pyridin-3-yioxy)-nicotinamide 
(0.050 grams, 0.16 mmole) and phosphorus oxychloride (150 nl. 1.6 mmole) in toluene (10 ml) 
35 was stin-ed over night The mixture was concentrated to dryness and dissolved in methanol 
(10 ml) and potassium carbonate (250 ml) was added. The mixture was stin^d for 24 hours at 
room temperature. The methanol was evaporated, and the residue taken up in ethyl acetate. 
It was washed with water and brine, dried over Na2S04. and concentrated to give a product 
that was purified by chromatography on silica gel eluting with 1/1 ethyl acetate/hexan to give 
40 a coloriess oil (0.020 g). HRMS 318.1227; a = +21. 2« ,9,5 mg/ml in methylene chloride. 'H 
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6 NMR (400mh2, CDCI3) d 4.31 (t, J=8.3 Hz. 1H). 4.83 (dd. J=8.3 Hz, 10.2 Hz, 1H). 5.46 (dd, 
J=8.1 Hz. 10.2 Hz. 1H). 7.07-7.20 (m. 1H). 7.27-7.43 (m, 8H). 7.53-7.57 (m, 1H). 8.22-8.53 
(m. 4H). 

The compound of Example 151 was prepared according to the procedure of Example 
150 substituting the con-esponding hydroxy nicatinimide for (R}-N-(2-Hydroxy-2-phenyl-ethyl)- 
10 2-(pyridin-3-yloxy)-nicotinamide, The duration of reaction was between 1 and 24 hours. 

EXAMPLE 151 

fS)-3-(4-Phenvl-4.5-dihvdro^xa2oi-2>yl)-2 -(Pvridin-3-viQxvUDVridine 

HRMS 318.1267: a = -19.2* .11.2 mg/ml in methylene chloride; ^H NMR (400mhz, 

CDCI3) d 4.31 (t. ^8.3 Hz, 1H). 4.83 (dd, J=10.2 Hz. 8.3 Hz. 1H), 5.46 (dd. ^10.2 Hz, 8.1 
15 Hz. 1H). 7.09-7.57 (m. 7H). 7.54-7.57 (m. 1H). 8.23 (dd. J= 4.8 Hz, 1.9 Hz. 1H). 8.32-8.53 (m. 

3H). 

EXAMPLgIS? 

iS)' N-(2>Hydroxy-1-phen yi-ethyn-2-(pyridin-3-vloxv>-nicotinamide 

A solution 2-(Pyridin-3-yloxy)-nicotinlc acid {0.500 g)in thionyl chloride (10 ml) was 

20 refluxed for 1 hour. The mixture was concentrated to dryness, dissolved in 10 ml 
tetrahydrofuran and used immediately. To a solution of (S)-2-phenyiglycinol (0.190 grams. 1.4 
mmole) In dry pyridine (5 ml) at O^'C was added a solution of 2-(3-pyridin-3-yloxy)-nicotinoyl 
chloride (.325 grams, 1.4 mmole) in tetrahydrofuran (5 ml) and pyridine (5 ml), stin^ at 0*C 
for 30 minutes and allowed to wamri to room temperature over night The mixture was 

25 concentrated under reduced pressure and concentrated to a crude product that was purified 
by chromatography on silica gel eluting with 1:1 ethyl acetate/hexane to give a colorless oil. 
HRMS 336.1358; a = -69.2*» c=6.2 mg/ml in methylene chloride; 'H NMR (400mhz. CDCI3) d 
2.77 (bs. 1H). 3.98-4.08 (m. 2H). 5.31-5.36 (m. 1H). 7.14-7.40 (m. 7H), 7.57-7.60 (m. 1H). 
8.1 9 (dd. J= 1 .9 Hz, 4.8 Hz. 1 H). 8.44-8.61 (m. 4H). 

30 The compounds of Examples 153-156 were prepared according to the procedure of 

Example 152 substituting the corresponding amine for (S)-2-phenylglycinol. The duration of 
reaction was between 1 and 24 hours. 

(R)-N-l1-Hvdroxvmethyl-2-methvl-pro pvn-2-fpvridin-3-vloxy)-nicotinamtde 
35 HRMS 302.15050; a = +6.1* ,8.7 mg/ml in methylene chloride. ^H NMR (400mhz. 

CDCI3) d 1.00 (dd. J=14.9 Hz. 6.8 Hz, 6H), 1.98-2.07 (m. 1H), 2.99 (bs. 1H), 3.73-3.83 (m. 
2H). 4.0M.11 (m. 1H). 7.18-7.24 (m. 1H), 7.38.7.42 (m. 1H). 7.55-7.58 (m. 1H). 7.98 (d. 
J=6.6 Hz. 1H). 8.18 (dd. J= 4.8 Hz, 2.1 Hz, 1H). 8.52-8.62 (m. 3H). 

EXAMPLE 154 
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5 tS)-N-(1-HYdr XVmethvl-2-methvi>Dropv n-2>fDvridin-3-vioxvUnicotinatntde 

HRMS 302.1475; a = -6.3° ,10.4 mg/ml in methylene chloride. ""H NMR (400mh2, 
CDCy d 1.00 (dd, J=14.9 Hz. 6.8 Hz. 6H), 2.00-2.07 (m. 1H). 3.09 (bs. 1H). 3.75-3.78 (m. 
2H). 4.01-4.07 (m. 1H), 7.18-7.25 (m. 1H). 7.38.7.41 (m. 1H), 7.54-7.57 (m. 1H). 7.98 (d, 
J=6.8 Hz, 1H). 8.17-8.19 (m. 1H), 8.48-8.53 (m. 2H). 8.59-8.61 (m. 1H). 
10 EXAMPLE 155 

(S)-N-(1-Hvdroxvmethvl-2-methvl4)utvlU2-(pvridin-3-ylQx v^-nicotinamW 
HRMS 316.1661; a = -10.8*» ,10.0 mg/ml in methylene chloride. ^H NMR (400mh2, 
CDCI3) d 0.91 (t. J=7.3 Hz, 3H), 0.99 (d. J=8.8 Hz. 3H), 1.15-1.27 (m. 1H). 1.63-1.60 (m, 1H), 
1.74-1,84 (m. 1H), 2.78 (bs, 1H), 3.74-3.87 (m, 2H). 4.08-4.14 (m. 1H), 7.19-7.24 (m. 2H), 
15 7.41 (dd. J= 8.1 Hz. 4.57 Hz. 1H). 7.55-7.58 (m. 1H),8.00 (d, J=7.3 Hz, 1H), 8.19 (dd, J= 4.8 
Hz, 1.9 Hz, 1H), 8.53 (s, 1H), 8.60-8.63 (m, 1H). 

EXAMPLE 156 

N-f2-Hvdroxv-1.1-dimethvl-ethvn-2-(Dvri din-3-vloxv^-nicotlnamide 
HRMS 288.1376; 'H NMR (400mh2, CDCI3) d 1.41 (s. 6H), 3.70 (d, v/=5.6 Hz. 2H), 
20 4.54 (bs, 1H), 7.19 (dd. J= 6.6 Hz, 4.8 Hz, 1H), 7.39-7,42 (m, 1H), 7.55-7.58 (m, 1H), 7.94 (bs. 
1H). 8.18 (dd, J= 4.8 Hz. 2.1 Hz,. 1H), 8.53-8.59 (m, 3H). 

EXAMPLE 1S7 
N-(2-Chloro-benzyl|-2-f1H-indol^-yto xvV-nieotlnamide 

To a stirred solution 2-(1H-lndol-4-ylo)cy)-nicotinic acid (0.055g, 0.216 mmole) 2- 
25 chlorobenzylamine (0.034 grams, 0.238 mmole). and 1-hydroxybenzotriazole hydrate (0.035 
grams, 0.259 mmole) in dry dimethylfomiamide (5 ml) was added 1-(3-dimethylamino)-propyl)- 
3-ethylcarbodiimide hydrochloride (0.064 grams, 0.281 mmole) and stirred over night The 
mixture was diluted with 100 ml water and extracted with ethyl acetate. The corhbined 
organics were washed with IN NaOH, water and brine, dried over Na2S04, filtered and 
30 concentrated to give an oil that was purified by chromatography on silica. Recrystalization 
from ethyl acetate/ hexane gave a pink/white solid. (0.053 g). M.P. 185-187*^0; Anal, calcd. 
for C21H16N3O2CI: C, 66.76; H. 4.27; N, 11.12. Found: C, 66.42; H. 4.14; N. 10.95. 

The compound of Example 158 was prepared according to the procedure of Example 
157 substituting the corresponding amine for 2-chioroben2ylamine. The duration of reaction 
35 was between 1 and 24 hours. 

EXAMPLE 158 

N>fS>Chloro-thioDhen-2-vlmethYlV2-f1H-indoi^vtox yWnicotinamide 

M.P. 157-159*'C; Anal, calcd. for C19H14N3O2CIS: C. 59.45; H. 3.68; N. 10.9. Found: C, 
59.38; H, 3.94; N. 10.95. 
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5 EXAMPi.g1$9 

N45-Acetvl-thiophen-2-vlmethvlU2-/Dyridm-3-vloityUnientii|pmM 
A solution of N-[5-(2-Methyl-[1.3]dloxolan-2-yl)-miophen.2-ylme%0-2^pyridin-^^ 
yloxy)-nicotinamide (0.680 g) in 2 M hydrochloric acid (20 ml) and methylene chloride (20 ml) 
was stirred at room temperature over night. The mixture was extracted with chlorofbrm. 
10 washed with water, dried over MgS04. filtered and concentrated to give a solid which was 
triturated in diethyl ether to give a white solid. (0.480 g). M,P. 201-203°C; Anal, calcd. for 
CieHisNaOaS: C, 61.18; H. 4.28; N, 11.89. Found: C, 60.09; H, 4.25; N. 11.61. 

EXAMPLE 160 

N-rS^1-Hvdroxv-ethv»-thiQDhen-2-ylmethvn.2.fDvridin-3-vl oxv)-nte^^^ 

15 To a stlnred suspension of N-(5-Acetyl-thiophen-2-ylmethyl)-2-(pyridln-3-yloxy)- 

nicotinamide (0.300 grams, 0.85 mmole) in methylene chloride (25 ml) and tetrahydrofuran (25 
ml) at room temperature was added sodium borohydride (.035 grams, 0.93 mmole) and stirred 
for 2 hours. The mixture was quenched with saturated NH4CI (-1 ml) and concentrated under 
reduced pressure to about 15 ml. This mixture was poured into water and extracted with ethyl 

20 acetate. The combined organlcs were washed with water and brine, dried over MgS04, filtered 
and concentrated to give an oil that was purified by chromatography on silica eluting with 5% 
methanol/ methylene chloride. Recrystalization from ethyl acetate/ hexane gave a white solid. 
(0.207 g). M.P. 92-94*C; Anal, calcd. for C18H17N3O3S: C, 60.83; H. 4.82; N, 11.82. Found: C, 
60.68; H.4.77; N. 11.89. 

25 EXAMPLE 161 

34S-Phenyi-4.5-dihydro- oxazol-2-vn-2-/Pyridin*3-yloxv\-Dvridine 
A solution of N-(2-Hydroxy-2-phenyl-ethyl)-2-(pyridin-3-yloxy)-nicotinamide (0.450 
grams, 1.3 mmole) and phosphorus oxychloride (1.25 ml, 13 mmole) in toluene (5 ml) was 
stirred over night The mixture was concentrated to dryness and dissolved in methanol (5 ml) 

30 and potassium carbonate (0.500 g) was added. The mixture was stinted at room temperature 
over night The mixture was poured into water and extracted with ethyl acetate. The 
combined organics were washed with water and brine, dried over Na2S04, and concentrated 
to give an oil that was purified by chromatography on silica gel eluting with ethyl acetate to 
give a colorless oil (0.042 g). HRMS 318.1269; NMR (400mh2. CDCI3) d 4.09 (dd, J=^5^ 

35 H2,8.1 Hz. 6H). 4.57 (dd, J= 15.1H2. 10.3 Hz, 1H), 5.67 (dd, J= 10.2 Hz, 7.9 Hz, 1H), 7.09- 
7.13 (m, 1H), 7.32-7.39 (m. 6H), 7.54-7.57 (m. 1H), .8.20^.22 (m, 1H), 8.29-8.31 (m. 1H). 8.46 
(dd, J= 4.6 Hz, 1.0 Hz, 1H). 8.61-8.64 (m, 1H). 

344-lsoDrQpyl^ S-dihvdrD-oxagQlAylU24Pvridin^ yloxyVpyridine 



wo 98/45268 



PCT/IB98/00315 



.136- 



5 A solution of N-(1-Hydroxy-2«™thyl-propyl)-2-(pyridin-3-yloxy)-nicotinamicle (0.090 

grams, 0.299 mmole) and phosphorus oxychloride (1.0 ml,) in toluene (6 ml) was stired over 
night. The mixture was concentrated to dryness and dissolved in methanol (5 ml) and 
potassium carbonate (0.250 g) was added. The mixture was stirred at room temperature over 
night. The mixture was poured into water and extracted with ethyl acetate. The combined 

10 organics were washed with brine and concentrated to give a product that was purified by 
chromatography on silica gel eluting with ethyl acetate to give a colorless oil (0.063 g). MS m/z 
[M+l 284; a = +47,1* ,5.5 mg/ml in methylene chloride NMR (400mh2. CDCI3) d 0.98 (dd, 
J=32.8 Hz. 6.6 Hz. 6H). 1.78-1.89 (m. 1H). 4.12^.19 (m. 2H). 4.39-4.46 (m. 1H). 7.07-7.10 
(m. 1H). 7.31-7.34 (m. 1H). 7.51-7.54 (m, 1H). 8.18-8.22 (m. 2H), 8.44-8.50 (m. 2H). 

15 The compound of Example 163 was prepared according to the procedure of Example 

162 substituting the corresponding hydroxy nicatinamide for N-(1-Hydroxy-2-methyl-propyl)-2- 
(pyridin-3-yloxy)-nicotinamide. The duration of reaction was between 1 and 24 hours. 

EXAMPLE 163 

iR) 3-(4-lsoDropvl-4,5-dihvdro-oxazoU 2-vn-2-(Pvridin-3-vloxv).pyridine 

20 HRMS 284.13916; a =-52J° .10.0 mg/m! in methylene chloride. ^H NMR (400mhz, 

CDCI3) d 0.98 (dd. J=32.8 Hz. 6.6 Hz. 6H), 1.86-1.92 (m, 1H). 4.12-4.19 (m, 2H), 4,39-4.46 
(m, 1H), 7.08 (dd. J= 7.5 Hz. 4.8 Hz. 1H). 7.31-7.34 (m. 1H). 7.51-7,5 (m. 1H), 8.18-8.22 (m. 
2H). 8.44 (dd, J= 4.6 Hz, 1,2 Hz, 1H), 8.50 (d, J= 2.7 Hz. 1H). 

EXAMPLE 164 

25 (m-3-(4^ec-Butyl-4.5-dihydro-oxazQl- 2-vi>^24Pyridin>^-vloxvUpyridine 

A solution of N-(1 -Hydroxy methyl-2-methyl-butyl)-2-(pyridin-3-yloxy)-nicotinamide 
(0.120 grams. 0.400 mmole) and phosphorus oxychloride (400 ^il, 4.0 mmole) in toluene (5 ml) 
was stin-ed over night. The mixture was concentrated to dryness and dissolved in methanol (5 
ml) and potassium carbonate (0.250 g) was added. The mixture was concentrated to give a 

30 crude product that was purified by chromatography on silica gel eluting with ethyl acetate to 
give a colorless oil (0,060 g). ; Anal, calcd. for C17H19N3O2: C, 68.67; H,6.44; N, 14,13. Found: 
C, 68.28; H, 6.82; N. 13.33; HRMS 298.1530; a = -42.9^ 11.2 mg/ml in methylene chloride, 'H 
NMR (400mhz, CDCI3) d 0.95 (t. J=7.3 Hz. 3H), 1.19-1.30 (m, 1H), 1.54-1.62 (m, 1H). 171- 
1.77 (m. 1H). 4.144.18 (m, 1H). 4.25-4.31 (m, 1H). 4.40 (dd. J= 9.8 Hz. 7.1 Hz.. 1H). 7.08 

35 (dd. J= 7.5 Hz. 5.0 Hz.. 1H), 7.31-7.35 (m. 1H), 7.51-7.54 (m, 1H). 8.18-8.22 (m. 2H). 8.44- 
8.50 (m. 2H). 

EXAMPLE 16? 

5-(fr2-(4-Fluoro-phenoxv)-PVridln ■3-carhQnvll-aminoV-metiivn.1H-iridQlft.2, 
g?rt)OXYMc acid 
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5 A solution of 5-({[2-(4-Fluoro-phenoxy)-pyridine-3-carbonyll-amino}-methyl)-1 H-indole- 

2-cartx)xyljc acid ethyl ester (0.043 grams. 0.099 mmole) in IN sodium hydroxide (0.25 ml. 
0.25 mmole) and etiianol (5 ml) was refluxed for 9 hours. The mixture was concentrated 
under reduced pressure to dryness and dissolved in water (2 ml). The mixture was acidified 
with 2 N hydrochloric acid giving a white solid which was isolated by filtration (0.032 g). M.P. 
10 236-238; Anal, calcd. for C22H,6N304F: C. 65.18; H,3.98; N. 10.37. Found: C. 65.12; H. 4.08; 
N. 10.20. 

EXAMPLE 166 

(R)-3-(4-Phenvl-ri.31dioxolan-2-ylU2-rPyridi n-3-vloxyVpvridine 
A solution of 2-(Pyridin-3-yloxy)-pyridine-3-carbaIdehyde (0.150 grams, 0.75 mmole), 
15 (R)-1-Phenyl-ethane-1,2-diol (0.105 grams, 0.75 mmole) and pTSA (0.005 g) in toluene (10 
ml) was refluxed over night. The mixture was concentrated under reduced pressure and 
dissolved In ethyl acetate. The organics were washed with saf d bicarb and brine, dried over 
Na2S04 and purified by chromatography on silica gel eluting with diethyl ether to give a yellow 
oil. (mixture of cis and trans) HRMS 321.1260; a = -46.3' 9.2 mg/ml in methylene chloride; 
20 NMR (400mh2, CDCI3) d 3.93^.00 (m, 1H). 4.42 (dd, J= 7.9 Hz. 7.0 Hz., 1/2 H). 4.56-4.60 (m, 
1/2H), 5.25-5.30 (m, 1H). 6.39 (s, 1/2H), 6.56 (s, 1/2H). 7.10-7.12 (m, 1H), 7.30-7.40 (m. 6H). 
7.49-7.55 (m. 1H), 8.02-8.16 (m. 2H). 8.43^.52 (m. 2H). 

The compounds of Examples 167-169 were prepared according to the procedure of 
Example 166 substituting the con-espondlng diol for (R)-1-Phenyl-ethane-1,2-diol. The 
25 duration of reaction was between 1 and 24 hours. 

EXAMPLE 167 

(S)-3-(4-Phenvl-ri.31dloxolan-2-vn-2-rPvridin-3-vlQxvUpvridine 

Anal, calcd. for C19H16N2O3: C. 71.24; H, 5.03; N, 8.74. Found; C, 71.02; H, 6.32; N, 

8.03; <x = -48.8'» 12.8 mg/ml in methylene chloride; ^H NMR (400nih2. CDCI3) d 3.90-4.00 (m. 
30 IN), 4.42 (dd, J= 7.9 Hz, 7.1 Hz. 1/2H), 4.56-4.58 (m, 1/2H). 5.20-5.28 (m. 1H), 6.40 (s, 1/2H), 

6.57 (s. 1/2H), 7.08-7.12 (m. 1H). 7.32-7.41 (m. 6H). 7.53-7.55 (m. 1H). 8.10-8.15 (m. 2H). 

8.44-8.54 (m, 2H). 

EXAMPLE 168 

(S^-344-f2-Chioro-Dhenv»-ri.3]diQxoian -2-Yll-2-(Pyridin-3-yloxy)-pyridine 
35 Anal, calcd. for CigH^NzOaCI; HRMS 355.0864; a = +55.5*» 12.1 mg/ml in methylene 

chloride; ^H NMR (400mhz. CDCI3) d 3.80-3.96 (m, 1H), 4.56-4.60 (m, 1/2H). 4.78-4.82 (m. 
1/2H), 5.58-5.62 (m, 1H). 6.39 (s. I^H). 6.53 (s, 1/2H), 7.11-7.15 (m. 1H), 7.20-7.38 (m. 5H). 
7.53-7.60 (m. 1H), 8.06-8.18 (m, 2H). 8.44-8.54 (m. 2H). 

EXAMPIE 1W 



wo 98/45268 



PCT/IB98/00315 



-138- 



5 tR)-3-r4-(2-Chl ro-ohenvl>-ri.3^diexftla n .2-vl1-2-fPyridin.3-vln»Y)-p Yri^1in? 

Mixture of cis and trans isomers; Anal, calcd. for C19H1SN2O3CI; C, 64.32; H, 4.26; N, 
7.90. Found: C. 64.31; H, 4.42; N. 7.72; a = -61.1° 10.2 mg/ml in methylene chloride; 'H NMR 
(400mh2. CDCI3) d 3.82 (dd. J= 8.2 Hz. 7.3 Hz., 1/2 H), 3.95 (dd, J= 7.2 Hz, 6.2 Hz,. 1/2 H), 
4.58 (dd, J= 8.0 Hz. 7.3 Hz.. 1/2 H), 4.80 (dd. J= 8.5 Hz, 6.4 Hz, 1/2 H), 5.58-5.62 (m, 1H), 
10 6.39 (s. 1/2H). 6.53 (s. 1/2H). 7.10-7.15 (m. 1H). 7.24-7.38 (m. 4H). 7.55-7.68 (m. 2H). 8.06- 
8.18 (m. 2H). 8.45-8.55 (m. 2H). 

EXAMPLE 170 

?-f2-(Pvridin-3^loxv>-Dvridin.3-vn^.oifa.l ^ a-snirofd.4lnmi.i^n '' 
A solution of N-(1-Hydroxymethyl-cyclopentyl)-2-(pyridin-3-yloxy)-nicotinamlde (0.045 
15 grams, 0.144 mmole) and phosphorus oxychloride in toluene (5 ml) was stirred over night. 
The mixture was concentrated to dryness and dissolved in methanol (5 ml) and potassium 
cartjonate was added. The mixture was concentrated to give a crude product that was purified 
by chromatography on silica gel eluting with ethyl acetate to give a yellow oil (0.021 g). HRMS 
296.1417; 'H NMR (400mhz, CDCI3) d 1.65-1.74 (m, 4H). 1.86-1.91 (m. 2H). 1.96-2.03 (m. 
20 2H), 4.25 (s. 2H). 7.08 (dd. J= 7.5 Hz. 5.0 Hz. 1H). 7.32 (dd. J= 8.3 Hz, 4.8 Hz, 1H). 7.51-7.54 
(m, 1H), 8.15-8.22 (m, 2H), 8.43-8.50 (m, 2H). 

EXAMPLglTI 
N-ProDV|.2-fBvridinAvteYv>.nieotinamidB 

To a solution of 2-(pyridin-3-yloxy)-nicotinic add (0.100 g 0.462 mmole). BOP (0.205 
25 grams. 0.463 mmole) and DIEA (0.242 (il) in dimethylfomramide (5 ml) was added n-propyl 
amine (40 n\, 0.486 mmole) and stirred for 4 hours at room temperature. The reactioh was 
quenched with 10 ^x\ water and extracted with ethyl acetate. The combined organics were 
washed with alternating portions of 5% citric acid and safd bicarb, dried over Na2S04. filtered 
and concentrated to a product which was purified by chromatography on silica gel eluting with 
30 diethyl ether to give a white crystalline solid ( 0.068 g). M.P. 55-56"'C; ^H NMR (400mhz. 
CDCI3) d 0.98 (t. J= 7.3 Hz, 3H). 1.61-1.70 (m, 2H). 3.45-3.50 (m. 2H), 7.19 (dd. J= 7.5 Hz. 
4.8 Hz. 1H). 7.38-7.41 (m. 1H). 7.52-7.55 (m. 1H). 7.72 (bs. 1H). 8.16 (dd. J= 4.8 Hz. 2.1 Hz. 
1H). 8.52-8.63 (m, 3H). 

The compounds of Examples 177-182 were prepared according to the prx)cedure of 
35 Example 171 substituting the corresponding amine for n-propyl amine. The duration of 
reaction was between 1 and 24 hours. 

EXAMPLE 172 
N-ls propvl-2-<pvridin-3wl xvUnie tinamiria 
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5 NMR (400mhz, CDCI3) d 1.27 (d, J= 6.4 Hz. 6H). 4.29-4.34 (m, 1H), 7.18 (dd. J= 

7.7 Hz, 4.8 Hz, 1H), 7.39-7.42 (m. 1H). 7.51 (bs. 1H). 7.53-7.57 (m. 1H). 8.16 {dd. J= 4.8 Hz. 
2.1 Hz, 1H). 8.53-8.62 {m,3H). 

EXAMPLE 173 
N-lsobutvi-2-(pvridin-3-vloxy1-nicotinamid& 

10 Anal, calcd. for C15H17N3O2: NMR (400mh2, CDCI3) d 0.97 (d, J= 6.6 Hz. 6H), 

1.71-1.95 (m. 1H). 3.35 (dd. J= 6.6 Hz. 5.8 Hz, 2H). 7.19 (dd. J= 7.8 Hz, 4.8 Hz. 1H). 7.39- 
7.42 (m. 1H), 7.53-7.56 (m. 1H). 7.76 (bs, 1H). 8.16 (dd. J= 4.8 Hz, 1.9 Hz, 1H), 8.52-8.63 (m. 
3H). 

EXAMPLE 174 . 
15 N-Butvl-2-(pvridin-3-vloxv)>nicotinamide 

M.P. 55-56°C: Anal, calcd. for CisHnNaOj; ^H NMR {400mh2, CDCI3) d 0.93 (t. J= 7.5 
Hz, 3H), 1.37-1.44 (m. 2H). 1.57-1.65 (m, 2H). 3.48-3.53 (m. 2H), 7.16-7.19 (m, 1H). 7.38- 
7.42 (m. 1H). 7.52-7.55 (m. 1H). 7.70 (bs. 1H). 8.15 (dd, J= 4,8 Hz. 1.9 Hz. 1H). 8.51-8.63 (m, 
3H). 

20 EXAMPLE 17S 

N-Pentvl-2-fDvridin-3-vloxvWnicotinamide 

M.P. 61-62*C: Anal, calcd. for CieHisNaOa; C. 67.32 H. 6.71; N. 14.72. Found: C, 
67.52; H, 6.88; N, 14.23 

EXAMPLE 176 

25 rS)-N-sec-B utvl-2-fDvridin-3-yloxy>-nicot!naniide 

M.P. 64-65^C; Anal, calcd. for C15H17N3O2; C, 66.40 H, 6.32; N, 15.49, Found: C, 
66.66; H. 6.48; N. 14.89, a = +9.0* 10.9 mg/nfil in nnethylene chloride. 

gXA|WPUE177 

(R^N-sec-Butvl-2-(pvridin-3-vloxv^>nicotinamide 

30 M.P. 55-56«»C; Anal, calcd. for C^s^^U^Oz; C. 66.40 H, 6.32; N. 15.49. Found: C. 

67.14; H, 6.37; N, 14.70. a = -8.48*» 12.5 mg/ml in methylene chloride. 

EXAMPLE 178 
2-(Pyridin-3-vloxv>-N-f4-suifamoyl-ben2yiVnicotmamide 
M.P. 196-197*^0; Anal, calcd. for CisHieNAS: C. 56.24 H, 4.20; N, 1475. Found: C. 
35 54.95; H, 4.30; N, 14.11. 

EXAMPLE 179 

2-<Pvridin-3-vloxvWN-f1-sulfamovl-piperidin^lmethvlUni coti^ 
M.P. 165-166«C; HRMS 392.1382. 

EXAMPLE 180 
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5 N-f1 miWlpl-4-Vlmethvn-2-f Dvridin.3.vloyv) ^ic tinamiriA 

M.P. 134-135»C; Anal, calcd. for C»H,6N402: C. 69.76 H. 4.68; N. 16.27. Found: C. 
69.45; H. 4.63; N. 16.15. 

EXAMPLE 181 
N.PYriclin-2-vlmethvl-2.(Dvridin-3-vlQ>cyt- nicotinamtdi> 
10 M.P. HB-HgoC; Anal, calcd. for C^HmN^Oj.- C. 66.66 H, 4.61; N, 18.29. Found: C, 

66.24; H. 4.58; N, 18.21. 

EXAMPLE 182 

N-Benzori^Wioxol-5-vlmethvl-24DvridinA.Y loin/^-nip.o«naff .Mff 
M.P. laO-ISI'C; AnaL. calcd. for C„H,5N304: C. 65.32; H, 4.33; N. 12.03. Found: C. 
15 64.62; H. 4.14; N. 11.87. 

EXAMPLE 183 

N-r4-(1-HYdroxv-1-methvl-ethvn.bei«Yn-^- ^3.trmuorHmBHivl-Dhenr»irY)- 
nicotinamide 

To a stirred solution 2-(3-Trlfluoromethyl-phenoxy)-nicotinic acid (0.311 g, 1.1 mmole) 
20 2-(4-Aminomethyl-phenyl)-propan-2-ol {0.200 grams. 1.21 mmole), and 1- 
hydroxybenzotriazoie hydrate (0.178 grams. 1.32 mmole) in dry dimethylformamide (15 ml) 
was added 1-(3-dimethylamino)-propyl)-3-ethylcarbodiimide hydrochloride (0.275 grams. 1.43 
mmole) and stimed over night The mixture was diluted with 250 rnl water and extracted with 
ethyl acetate. The combined organics were washed with water and brine, dried over Na2S04, 
25 filtered and concentrated to give an oil that was purified by chromatography on silica eluting 
with 4% methanol/ methylene chloride to give a foam. (0.350 g). M.P. 37-390C; 'H NMR 
(CDCI3) d 1.56 (6 H, s). 4.69 (2 H. d. J= 5.81 Hz). 7.2-7.6 (9 H. m). 8.02 (1 H. s). 8.20 (1 H. 
m). 8.64 (1 H. m). 

The compound of Example 184 was prepared according to the procedure of Example 
30 183 substituting the corresponding amine for ) 2-(4-Aminomethyl-phenyl)-propan-2-ol. The 
duration of reaction was between 1 and 24 hours. 

EXAMPLE 184 

N-|2-Ch!oro-benzvl)-2.<3-trmuoreinBthvl^Bn n xvUnicQtinamidft 
M.P. 88-90^; Anal, calcd. for C20H14N2O2F3CI; C. 59.05 H. 3.47; N. 6.89. Found: C. 
35 58.89; H. 3.39; N. 6.94. 

EXAMPLE IBS 

2-(2-Chtero-DhenvlM>l-r2.lDvridin^^^ln xv>-nvridln^?^n-aeetamidB 

To a stirred solution 2-chloro-benzoic acid (0.200g. 1.17 mnwle), 2-(Pyridin-3-yloxy)- 
pyridin-3-ylamine (0.239 grams. 1.28 mmole), and 1-hydroxybenzotriazole hydrate (0.190 
40 grams, 1 .40 mmole) in dry dimethylfonnamide (15 ml) was added 2-diethylaminoethyl chloride 
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5 hydrochloride {0.292g. 1.52 mmole) and stirred over the weekend. The mixture was diluted 
with 200 ml water and extracted with ethyl acetate. The combined organics were washed with 
1N NaOH, water and brine, dried over Na2S04, filtered and concentrated to give an oil that 
was purified by chromatography on silica. Recrystalization from ethyl acetate/ hexane gave a 
solid. {0.093 g). M.P. 137-139^0; Anal, calcd. for CiaHuNaOaCl: C, 63.63; H. 4.15; N. 12.37. 
10 Found: C. 63.30; H, 4.30; N. 12.34. 

The compound of Example 186 was prepared according to the procedure of Example 

187 substituting the corresponding carboxylic acid for 2-chloro-ben2oic acid. The duration of 
reaction was between 1 and 24 hours. 

EXAMPLE 186 

15 2-l4-Acetvl-phenvn4sl-r2-fDvridin-3-vloxvWDv ridin-3-vn-acetam 

M.P. 110-1 12°C; NMR {CDCI3) d 2.6 (3 H, s). 3.90 (2 H, s), 7.0-8.7 {12 H, m). 

EXAMPLE 187 

2>r3-Chloro-Dhenoxv^N-f4-M>hvdroxy-1- rnethvi-cthviVbenzvn-nicQtmamide 
To a stirred solution 2-{3-chloro-phenoxy)-nlcotinic acid (0.301g, 1.21 mmole) 2-(4- 
20 Aminomethyl-phenyl)-propan-2-ol (0.200 grams, 1,21 mmole), and l-hydroxybenzotriazote 
hydrate {0.178 grams. 1.32 mmole) in dry dimethylformamide (15 ml) was added 1-{3- 
dimethylamino)-propyl)-3-ethyicarbodiimide hydrochloride (0.275 grams. 1.43 mmole) and 
stirred over night The mixture was diluted with 200 ml water and extracted with ethyl acetate. 
The combined organics were washed with water, IN sodium hydroxide and brine, dried over 
25 MgS'64, filtered and concentrated to give an oil that was purified by chromatography on silica 
elutin'g with 6% methanol/ methylene chloride to give a solid. (0.258 g). M.P. 57-59°G; Anal, 
calcd. for C22H21N2O3CI: C. 66.50; H. 5.33; N, 7.06. Found: C. 67.15; H. 5.95; N. 6.68. 

The compound of Example 1 89 was prepared according to the procedure of Example 

188 substituting the corresponding amine fbr2-(4-Aminomethyl-phenyl)-propan-2-ol. The 
30 duration of reaction vi^s between 1 and 3 hours. 

EXAMPLE 189 
N-(2-Chloro-benzyn-2'(3-chloro-phenoxy>-nfcotlnamrde 
M.P. 126-128°C; Anal, calcd. for C,9H,4N202Cl2: C, 61.14; H, 3.78; N, 7.51. Found: C. 
61.07; H, 3.73; N,7.51. 
35 qcAMP^^glW 

(S^-244-f2-r2-(4-FluorD-phenoxv)-PvridinAvn41.31diorolan^vt>,^^ 
propan-2.<>l 

To a solution of (S)-4-{2-I2-{4-Fluoro-phenoxy)-pyridin-3-yIH1,3]dioxolan-4-yl}- 
benzoic acid ethyl ester (0.085 grams, 0.2 mmole) in tetrahydrofuran (5 ml) at -78*'C 1.4 M 
40 methyl lithium in diethyl ether (0.45 ml, 0.6 mmole) was added dropvwse to keep the 
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5 temperature below -60«C and stirred at -78«C for 90 minutes. The mixture was warmed to 
O^C. quenched with satd NH4CI and extracted with ethyl acetate. The combined organics 
were washed with water and brine, dried over MgS04, filtered and concentrated to an oil which 
was purified by chromatography on silica eluting with 1/4 ethyl acetate/ hexane to give a 
colorless oil. (0.45 g); /^al. calcd. for C23H22NO4F: C. 69,86; H. 5.61; N, 3.54. Found: C,70.85; 

10 H, 6.22; N. 3.15; 'H NMR (400mh2. CDCI3) d 1.58 (s, 6 H), 3.90-4.00 (m. 1H). 4.38-4.42 (m, 
1/2 H). 4.54-4.58 (m, 1/2 H). 5.21-5.28 (m. 1H). 6.37 (s. 1/2H), 6.55 (s, 1/2H), 6.98-7.15 (m, 
5H), 7.34-7.38 (m. 2H). 7.44-7.52 (m. 2H), 7.99-8.16 (m. 2H). 

The compounds of Examples 191-192 were prepared according to the procedure of 
Example 190 substituting the corresponding ester for of (SH-{2-[2-(4-Fluoro-phenoxy)- 

1 5 pyridin-3-yl]-[1 ,3]dioxoIan-4-yl}-benzoic acid ethyl ester. The duration of reaction was between 
1 and 3 hours. 

EXAMPLE 191 

^ ^ c1s-fR)-2-(4-f2-r2-(4-Fiuoro-phenoxv)-Pvridin-3-vn-ri.31d^ 
propan-2-ol 

20 Anal, calcd. for C23H22NO4F: a = -45.3« 15.2 mg/ml in methylene chloride; NMR 

(400mhz, CDCI3) d 1.58 (s, 6 H), 3.96-4.00 (m, 1H), 4,39^.42 (m, 1 H), 5.21-5.24 (m, 1H), 
6.38 (s, 1H). 7.04-7.14 (m. 5H), 7.40 (d, > 8.1 Hz, 2H), 7.50 (d. J= 8.5 Hz, 2H). 8.05-8.16 (m, 
2H). 

25 tfaTO-fR)-2^4^242-(4-Fiuoro-Phenoxv^-pvridin-3-vq-Tl.3l d ioxQlan^-v»^ 
propan-2-ol 

Anal, calcd. for C23H22NO4F: ^H NMR {400mh2, CDCI3) d 1.58 (s. 6 H). 3.92 (t. > 7.9 
Hz. 1H), 4.55-4.58 (m. 1 H). 5.23-5.28 (m, 1H), 6.54 (s. 1H), 7.03-7.19 (m, 5H). 7.40 (d. J= 8.3 
Hz, 2H), 7.51 (d. J= 8.1 Hz, 2H).7.99-8.15 (m. 2H). 
30 EXAMPLE 193 

2-(4-Fmoro-Phenoxv)-N-/4-sulfamovl-b enzvn-nicottnamide 
To a solution of 2-(4-Fluoro-phenoxy)-nicotinic add (0.110 g 0.470 mmole), BOP 
(0.205 grams, 0.470 mmole) and DIEA (0.242 fil. 1.42 mmole) in dimethylformamlde (5 ml) 
was added 4-Aminomethyl-benzenesulfonamide (0.105 grams, 0.470 mmole) and stirred at 
35 room temperature over night The reaction was quenched with water and extracted with ethyl 
acetate. The combined organics were washed with altemating portions of 5% citric acid and 
saf d bicarb, dried over Na2S04. filtered and concentrated to a product which recrystalized 
from ethyl acetate to give white crystals ( 0.100 g). M.P. 222-223**C; Anal, calcd. for 
C19H16N3O4SF; C. 56.85; H, 4.02; N. 10.47. Found: C. 55.52; H. 4.14; N. 10.16. 
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5 The compounds of Examples 194-195 were prepared according to the procedure of 

Example 193 substituting the corresponding amine for 4-Aminomethyl-benzenesulf6namide. 
The duration of reaction was between 1 and 3 hours. 

EXAMPLE 194 

2>(4-Fluoro-phenoxy)-N-f1-suifamQyU Diperidin-4-ylmethvi)-niftotinamide 
10 MP. 225-2260C; Anal, calcd. for C18H21N4O4SF: C. 52.93 H. 5.18; N. 13.72. Found: C. 

52.73; H. 5.16; N, 13.72. 

EXAMPLE 195 

N-(3APihv<iro-2Hs)vran-2-vlmethvn>2-f4-fluoro-phenQifYUnirnfina^M^ 
M.P. 55-57''C; HRMS 329.1 324. 
15 EXAMPLE 196 

2-(3-Cvano>Dhenoxv\-N-r4^utfannoyl- ben2vlUnicQtinamiriP 
To a solution of 2-(3-Cyano-phenoxy)-nicotinic acid (0.140 g 0.600 mmole), BOP 
(0.260 grams. 0.600 mmole) and DIEA (0.310 \il 1,8 mmole) in dimethylformamide (5 ml) was 
added 4-Aminomethyl-benzenesulfonamide (0.135 grams. 0.600 mmole) and stirred at room 
20 temperature over night The reaction was quenched with water and extracted with ethyl 
acetate. The combined organics were washed with alternating portions of 5% citric acid and 
sat'd bicarb, dried over Na2S04, filtered and concentrated to a product which was 
recrystalized from ethyl acetate to give a white solid ( 0.100 g). M.P. 179-180''C; Anal, calcd. 
for C2oH,6N404S; C, 58.81; H. 3.95; N. 13.72. Found: C, 57.47; H, 4.15; N. 13.45. 
25 EXAMPLE 197 

N-(4^ulfamovi-ben2vii-2-(34etrazoi-1-vl-p henoxv^-nicQtinamide 
To a stirred solution 2-(3-Tetrazo!-1-yj-phenoxy)-nicotinic acid {0.050g, 0.180 mmole) 
4-Aminomethyl-benzenesulffbnamide (0,060 grams, 0,26 mmole). and 1 -hydroxy benzotriazole 
hydrate (0.031 grams.0.23 mmole) in dry dimethylformamide (2 ml) was added 2- 
30 diethylaminoethyl chloride hydrochloride (0.044 grams, 0.23 mmole) and stin«d over night 
The mixture was diluted with 200 ml water and extracted with ethyl acetate. The combined 
organics were washed with water, Mi sodium hydroxide and brine, dried over MgS04, filtered 
and concentrated to give a product that was purified by chromatography on silica eluting with 
5% methanol/ methylene chloride to give a white solid. (0.013 g). M.P. 72-74**C; NMR 
35 {400mh2. CDCI3) d 4.55 (d, J= 6.0 Hz, 2H). 6.74-6.84 (m. 2 H). 7.21-7.37 (m, 4H). 7.49 (d, J= 
8.5 Hz, 2H), 7.72 (d. J= 8.3 Hz, 2H). 8.10-8,21 (m. 2H), 9.05 (t, J= 6.0 Hz, 1H). 

EXAMPLE 198 

N-r4-(1-Hvdroxv-1-rnethvl-ethviW^YciohexvlmethvnA(a-^ 
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5 To a solution 4-({[2-(3-Methoxy-phenoxy)-pyridine-3-carbonyI]-amino^methyl). 

cyclohexanecarboxylic acid ethyl ester ( 0.260 grams, 0.63 mmole) in tetrahydrofuran (5 ml) at 
-78^C 1.4 M methyl lithium in diethyl ether (1.4 ml, 1.89 mmole) was added dropwise to keep 
the temperature below ^0°C and stirred at -78«C for 2 hours and allowed to warm to room 
temperature over the weekend. The mixture was quenched with safd NH4CI and extracted 

10 with ethyl acetate. The combined organics were washed with water and brine, dried over 
Na2S04, filtered and concentrated to a product which was purified by chromatography on silica 
eluting with 1/1 ethyl acetate/ hexane to give a pale yellow oil. (0.077 g); NMR (400mhz, 
CDCI3) d 1.02-1.22 (m, 10H). 1.52-1.56 (m. 2 H). 1.82-1.88 (m, 4H). 3.32-3.36 (m. 2H). 3.80 
(s. 3H). 6.70-6.74 (m. 2H). 6.80-6.83 (m, 1H), 7.12-7.16 (m. 1H).7.33 (t J= 8.1 Hz, 1H). 7.93 

15 (bs. 1H). 8.20-8.22 (m, IH), 8,60-8.61 (m. 1H). 

EXAMPLE 199 

2-(3-Chloro-phenoxv)-N-r4-(1-hvdroxv-1-methvt-ethvl^^v c loheifylmi>^ 
nicotinamide 

To a 4-({[2-(3-Chloro-phenoxy)-pyridine-3-carbonyl]-amino}-methyl)- 
20 cyclohexanecarboxylic acid ethyl ester ( 0.220 grams, 0.53 mmole) in tetrahydrofuran (5 ml) at 
-78'»C 1.4 M methyl lithium in diethyl ether (1.13 ml. 1.58 mmole) was added dropwise to keep 
the temperature below -60^C and stin^ at -78*C for 2 hours and allowed to wann to room 
temperature. The mixture was quenched with saf d NH^CI and extracted with ethyl acetate. 
The combined organics were washed with water and brine, dried over Na2S04. filtered and 
25 concentrated to a product which was purified by chromatography on silica eluting with 2/3 
ethyl acetate/ hexane to give an off-white oil. (0.040 g); NMR (400mhz. CDCI3) d 0.84-1.70 
(m, 12H), 1.83.1.87 (m, 4 H). 3.30-3.37 (m. 2H). 7.04-7.07 (m, 1H). 7.11-7.19 (m. 2H), 7.24- 
7.27 (m, 1H). 7.35.7.39 (m. 1H). 7.79 (bs, 1H).8.19-8.21 (m. 1H), 8.60-8.62 (m. 1H). 

EXAMPLE 200 

30 2-(3-Methoxv-phenoxv>-N-(4-sulfamQvU benzvn>nicQtinafniriA 

To a solution of 2-(3-Methoxy -phenoxy)-nicotinic acid (0.200 g 0.820 mmole), BOP 
(0.360 grams. 0.820 mmole) and DIEA (425 jil, 2.45 mmole) in dimethylfomiamide (5 ml) was 
added ^Aminomethyl-benzenesulfonamide (0.182 grams, 0.820 mmole) and stined at room 
temperature over night The reaction was quenched with water and extracted with ethyl 

35 acetate. The combined organics were washed with altemating portions of 5% citric acid and 
sat'd bicarb, dried over Na2S04, filtered and concentrated to a product which reciystalized 
fi^om ethyl acetate to give a white solid ( 0.260 g). M.P. 142-143*'C: Anal, calcd. for 
C20H19ISI3O5S; C, 68.10; H. 4.63; N, 10.16. Found: C. 58.11; H. 4.91; N. 9.83. 
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5 The compound of Example 201 was prepared according to the procedure of Example 

200 substituting the corresponding amine for 4-Amlnomethyl-ben2enesulfbnamide. The 
duration of reaction was between 1 and 3 hours. 

EXAMPLE 201 

N-f4-(1-Hvdroxv-1-methvl-ethv»-ben2yn -2-l3-methQxy-Dhenoxv)-nicotinamide 

10 MP. 69-7rC: Anal, calcd. for C23H24N2O4: C. 72.39; H, 6.16; N. 7.14. Found: C, 

69.42; H, 6.34; N,7.17. 

EXAIWPLE 202 

2-f^FlMoro-PhenoxY)-N-r441-hvdroxv-1-methvl-ethvtUbenzvn-nicQttnam 

To a stired solution 2-(3-Fluoro-phenoxy)-nicotlnic acid (0.250g, 1.07 mmole). 2-(4- 
15 Aminomethyl-phenyl)-propan-2-oI (0.195 grams, 1.18 mmole) and 1-hydroxybenzotriazole 
hydrate (0.173 grams, 128 mmole) in dry dimethylformamide (15 ml) was added 1-(3- 
dlmethyIamino)-propyl)-3-ethylcarbodiimide hydrochloride (0.173 grams, 1.28 mmole) and 
stirred over night. The mixture was diluted with 300 ml water and extracted with ethyl acetate. 
The combined organics were washed with water and brine, dried over MgS04, filtered and 
20 concentrated to give an oil that was purified by chromatography on silica. Recrystalization 
from ethyl acetate/ hexane gave a solid (0.400 g). M.P. 106-108°C; Anal, calcd. for 
C22H21N2O3F: C, 69.46; H. 5.56; N. 7.36. Found: C. 69.05; H, 5.68; N. 7.25. 

EXAMPLE 203 

N-r2-(4-Fluoro-Phenoxv>-Dvridifv^-vn-2-r4^(1-hvdroxv>1-me thvl-gthvlWphen 
25 acetamide 

To a 2-(4-Acetyl-phenyl)-N-[2-(4-fluoro-phenoxy)-pyridin-3-yl)-acetamide ' (0.270 
grams, 0.741 mmole) in tetrahydrofuran (15 ml) at -78'»C 1.0 M methyl lithium in 
tetrahydrofuran (1.63 ml, 1.63 mmole) was added via syringe and stirred at -78*6 for 75 
minutes. Another 0.8 ml methyl lithium was added and the mixture was warmed to 0*»C for 10 

30 minutes and cooled to -78*C. The mixture was quenched with water, allowed to wami to room 
temperature and extracted with ethyl acetate. The combined organics were washed with water 
and brine, dried over MgS04, filtered and concentrated to a white solid which was purified by 
chromatography on silica eluting with 2% methanol/ methylene chloride to give a white solid. 
Recrystalization from ethyl acetate/ hexane gave a solid (0.032 g). M.P. 135-137°C; Anal. 

35 calcd. for C22H21N2O3F: C, 69.46; H, 5.56; N. 7.36. Found: C. 69.46; H. 5.92; N, 7.73. 

(-)4a4541,Hvdroxv-ethvlMhiophen>2-vtmcthvn-2-fpvridinAYloxv\^ 

N-[5-(1-Hydroxy-€thyl)-thiophen-2-ylmethyl}-2-(pyridin-3-yloxy)-nicotinamide (0.287 g) 
was separated on a Chiral Cel OJ Column eluting with 70/30 heptane/ isopropanol to give a 
40 product Recrystalization from ethyl acetate/ hexan gave a solid (0.070 g). M.P. 85-87*»C; 
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5 Anal, calcd. for CeH^NaOaS: C. 60.83; H, 8.82; N. 11.82. Found: C. 55.38; H. 4.68; N.10.82. 

a = -7.02». 

The compound of Example 205 was prepared according to the procedure of Example 

204. 

EXAMPLE 205 

^0 (t)-N-rS-f1.Hvdroxv-ethvn-thiODh6n-2.v lmPth vn.2-<pvririin.a.v loxv>-nieotmamiriA 
M.P. 88-90''C; Anal, calcd. for C^H^NaOjS: C. 60.83; H. 8.82; N. 11.82. Found: C. 
57.80; H, 5.06; N,11.21. a = +7.73°. 

EXAMPLE 206 

N-r4-f1-Hvdroxv-1-methvl-ethvn.bei«yl|-2..^a^n6thy te..ifa nYf -p^^.T"r Y) _ 
15 nicotinamide 

To a stirred solution 2-(3-Methylsulfiany|.phenoxy)-nicotinic acid (2.5 grams, 9.58 
mmole), 2-(4-Aminomethyl-phenyl)-propan-2-o! (1.896 grams. 11.50 mmole) and 1- 
hydroxybenzotriazole hydrate (1.55 grams. 11.50 mmole) in dry dimethylformamide (60 ml) 
was added 1-(3-dimethylamino)-propyl)-3-ethylcarbodiimide hydrochloride (2.39 grams. 12.45 

20 mmole) and stin-ed over night The mixture was diluted with 300 ml water and extracted with 
ethyl acetate. The combined organics were washed with water and brine, dried over MgS04. 
filtered and concentrated to give a yellow oil that was purified by chromatography on silica 
eluting with 3.5% methanol/ methylene chloride to give a white solid. Recrystalization from 
ethyl acetate/ hexane gave a solid (0.550 g). M.P. 107-109»C; Anal, calcd. for C23H24N2O3S: 

25 C. 67.62; H. 5.92; N. 6.86. Found: C. 67.53; H. 5.76; N, 6.91. 

EXAMPLE 207 

N44-(1-Hvdroxv-1-methvi.ethvl>-bengyi] .243.meHianesulfonyi^hi>no«Y) . 
njeoBnamidft 

A solution of N-[4-(1-Hydroxy-1-methyl-ethyl)-ben2yll-2-(3-methylsulfanyl-phenoxy)- 
30 nicotinamide (3.5 grams, 8.5 mmole) and MCPBA (3.945 grams, 18.8 mmole) in methylene 
chloride (40 mi) was stinred at room temperature for 1 hour. The mixture was diluted with ethyl 
acetate, washed with water. 1 H sodium hydroxide and brine, dried over MgS04. filtered and 
concentrated to give a white solid that was purified by chnamatography on silica eluting with 
2% methanol/ methylene chloride to give a white solid. (1.64 g). M.P. 51-53»C; Anal, calcd. 
35 for CjjHaANjOsS: C, 62.71 ; H, 5.49; N.6.38. Found: C. 61 .87; H, 5.48; N. 6.29. 

EXAMPLE 208 
N.Pvridln^lmethyl.2.lpvridin^.yiovy). nleotinanHdft 

A solution of 2-(Pyridin-3-yloxy)-nicotiriic add (0.0664, grams. 0.31 mmole) in thlonyl 
chloride (1.12 ml, 15.4 mmole) was heated to SO'C. After 1.5 hours the reaction mixtutB was 
40 cooled to room temperature and concentrated under reduced pressure. F>yridine (2.5 ml) was 
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5 added followed by C-Pyridin-4-yl-methylamlne (47 jil. 0.47 mmole) at room temperature. After 
2 hours the mixture was concentrated to remove pyridine. The crude product was purified by 
chromatography on sliica gel eluting with 9/1 ethyl acetate/ methanol to give a solid. (0.0331 
g). M.P. 142-144°C: Anal, calcd. for C17H14N4O2: C, 66.66; H, 4.61; N,18.29. Found: C. 66.40; 
H,4.56; N. 17.94. 

10 EXAMPLE 209 

2-(4-Fluoro-phenoxv>-N-(5-methvl-pvra2in-2-vlmethv h-nicotinamide 
A solution of 2-(4-Fluoro-phenoxy)-nicotinic acid (0.0766 grams, 0.33 mmole) in 
thionyl chloride (2 ml) was heated to 50**C. After 1.5 hours the reaction mixture was cooled to 
room temperature and concentrated under reduced pressure. The resulting residue was 

15 dissolved in pyridine (2 ml) and C-(5-Methyl-pyrazin-2-yl)-methylamlne (0.14 grams. 1.0 
mmole) was added. After 1.5 hours the mixture was concentrated under reduced pressure 
and purified by chromatography on silica gel eluting with 1:1 ethyl acetate/hexane to give a 
white solid. M.P. 159*C; Anal, calcd. for CibHisNAF: C, 63.90; H, 4.47; N, 16.56. Found: C, 
63.78; H, 4.39; N. 16.26. 

20 The compound of Example 63a was prepared according to the procedure of Example 

63 substituting the coresponding amine for Methyl-pyrazin-2-yl)-methylamine. The duration 
of reaction was between 1 and 24 hours. 

EXAMPLE 210 

5-([2-(4- Fiuoro-Dhenoxv>-pyridine-3-carbonvn-amino}-pentanoic acid ethyl ester 

25 Anal, calcd. for C,9H2iN204F: C, 63.32; H, 5.87; N, 7.77. Found: C, 62.42; R, 5.62; 

N.7.52: NMR (CDCI3) d 1.21 (3H. t, J=7.1 Hz), 1.69 (4 H, m), 2.33 (2 H. t, J=6.2 Hz). 3.49 
(2 H. m). 4.08 (2 H. q. J= 7.06. 14.11). 7.13 (4 H, m). 7.86 (1 H. s),8.17 (1 H, dd, J= 2.08. 
4.77). 8.59 (1 H. dd. J= 2.07. 7.67). 

EXAMPLE 211 

30 2>r4-^14<vdroxv-1-methvi-ethvlWDhenvn-N-r2-fDvridinAyl oxvUDvridinA^ 
acetamlde 

To a solution of 2-(4-Acetyl-phenyl)-N-[2-(pyridin-3-yloxy)-pyridln-3-yl]-acetamide 
(0.130 grams, 0.374 mmole) in tetrahydrofuran (10 ml) at -78X 1.0 M n^ethyl lithium in 
tetrahydrofiiran (1.123 ml. 1.123 nwnole) was added and stirred at -78*C for 30 minutes, 

35 allowed to wann to room temperature for 30 minutes and cooled to -78*»C. The mixture was 
quenched with water and extracted with ethyl acetate. The combined organics were washed 
with water and brine, dried over MgS04, filtered and concentrated to a product which was 
purified by chromatography on silica eluting with 3% methanol/ methylene chloride. 
Recrystalization from ethyl acetate/ hexane gave a solid (0.045 g). M.P. 122-124**C; Anal. 

40 calcd. forCziHziNaOa: C, 69.41; H, 5.82; N, 11.50. Found: C, 69.02; H. 6.12; N, 11.30. 
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5 E)tAIVIPUE212 

2-(4^Fluoro-phenoxvVN-(5-hvdroxv-5-me thvl-h6wlWnicotmam j^A 

To a solution of 5-{[2-(4-Fluoro-phenoxy)-pyridine-3-carbonyl]-amino}-pentanoic acid 
ethyl ester (0.0231 grams, 0.06 mmole) in tetrahydrofuran (1 ml) at -78^C 1.4 M methyl lithium 
in diethyl ether (186 ^l. 0.26 mmole) was added via syringe and stirred at -78**C for 2 hours, 
10 200 III water was added and the mixture warmed to room temperature. The reaction was 
diluted with ethyl acetate, dried over MgS04, filtered and concentrated to give a clear oil. Anal, 
calcd. for C^gHzaNjOaR C, 65.88; H. 6.69; N. 8.09. Found: C, 63.17; H. 5.73; N. 7.46; NMR 
(CDCI3) d 1.21 (6H. m), 1.51 (3 H, m). 1.67 (2 H. m). 3.52 (2 H. m). 4.10 (1 H, q. J= 7.17, 
14.30). 7.17 (4 H. m). 7.86 (1 H, s). 8.20 (1 H, dd. •/= 2.11. 4.89), 8.58 (1 H, dd. J= 2.16, 7.67). 

N-r2-f3-AcetYl-phenQXv)-pvndtn-3-vn-2-r4-ri4ivdroxv-1-methYl,^ th^ 
apetamide 

To a solution of 2-(4-Acetyl-phenyl)-N-[2-(3-cyano-phenoxy)-pyrjdin-3-yl]-acetamide 
(0.250 grams, 1.484 mmole) in tetrahydrofuran (15 ml) at -78**C 1.0 M methyl lithium in 

20 tetrahydrofuran (5.2 ml, 5.2 mmole) was added and stirred at -78°C for 1 hour. Another 2.0 ml 
methyl lithium was added and stin-ed for 5 minutes allowing to warm to room temperature. 
The reaction was quenched with water and extracted with ethyl acetate. The combined 
extracts were washed with water and brine, dried over MgS04, filtered and concentrated to 
give an oil which was purified by chromatography on silica eluting with 30% ethyl acetate/ 

25 hexane. Recrystafeation from ethyl acetate/ hexane gave white crystals (0.082 g). M.P. 85- 
87»C; Anal, calcd. for C24H24N2O4: C, 71.27; H. 5.98; N, 6.93. Found: C, 68.61; H, 6.30; N. 
6.19. 

EXAMPLE 214 

2- f3-Cvano-phenoxv)4sl-f4-tf1-hvdroxv>1-methvl-ethvU-f^c lohexvl^ 
30 nicotinamide 

To a solution of 4-{[2-(3-Cyano-phenoxy)-pyridin-3-ylcarbamoyi)-methyl}- 
cyclohexanecarboxylic acid ethyl ester (0.180 grams, 0.46 mmole) in tetrahydrofuran (6 ml) at 
-78*'C. 1.4 M methyl lithium in diethyl ether (980 ^1. 1.37 mmole) was added via syringe and 
stirred at -78*^C for 2 hours. The reaction was quenched with 200 ^1 safd NH4CI and warmed 
35 to room temperature. The reaction was diluted with ethyl acetate, dried over MgS04, filtered 
and concentrated to give a light yellow oil which crystalized on standing. M.P. 129-130*^C; 
Anal, calcd. for C23H27N3O3: C, 70.21; H. 6.92; N. 10.68. Found: C, 69.23; H, 6.88; N, 10.37, 

EXAMPLE 215 

3- f344-(1-Hvdroxv-1-m thvl>ethvl>-benzvlcarbamovli,p yridin>2-yfQxy>- 
40 benzoicacid methvl ester 
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5 To a Stirred solution of 2-(3-Methoxycarbonyl-phenoxy)-nicotinic acid (0.400 grams, 

1463 mmole). 2-(4-Aminomethyl-phenyl)-propan-2HDl (0.266 grams. 1.61 mmole), and 1- 
hydroxybenzotriazole hydrate (0.237 grams. 1.755 mmole) in dry dimethylfbrmamide (20 ml) 
was added 2-diethylaminoethyl chloride hydrochloride (0.365 grams, 1.90 mmole) and stirred 
over night. The mixture was diluted with water and extracted with ethyl acetate. . The 
10 combined extracts were washed with water and brine, dried over MgS04. filtered and 
concentrated to give a white foam, (0.360 g); MS (m/e) 420 (M*+1); NMR (CDCy d 1.50 
(6 H. s). 3.90 (3 H, s). 4.70 (2 H. d. J= 5.60 Hz), 7.20-8.65 (12 H, m). 

EXAMPLE 21fi 

244-Fluoro-phenoxv>-N45-oxo-morohQnn-2 -vtmethYl\-nienfinam j^ 

1 5 A solution of 6-Aminomethyl-morphoIin-3-one hydrochloride (0.200 grams, 1 .2 mmole) 

and triethyl amine (0.150 grams, 1.5 mmole) in dimethylformamide was stin-ed at room 
temperature for 30 minutes. To the stining solution 2-(4-Fluoro-phenoxy)-nicotinic acid (0.280 
grams. 1.2 mmole), l-hydroxybenzotriazole hydrate (0.237 grams, 1,755 mmole) and 2- 
diethylaminoethyl chloride hydrochloride (0.30 grams. 1.56 mmole) was added and stirred 

20 over night. The mixture was diluted with water and extracted with ethyl acetate. The combined 
extracts were washed with 1 H NaOH. water and brine, dried over MgS04, filtered and 
concentrated to give a white solid which was purified by chromatography on silica eluting with 
5 % methanol/ methylene chloride. Recrystalization from ethyl acetate/ hexane gave white 
crystals. (0.175 g); M.P. 157-159'C; Anal, calcd. for CtyHieNaO^F: C. 59.14; H. 4.67; N, 12.17. 

25 Found: C, 59.00; H, 4.69; N. 12.19. 

EXAMPLE ?17 

2!J3rCvatiOH>henoxv^-N-^S-methvl-pvrazin -2-vlmethylUnicotinam 
A solution of 2-(3-Cyano-phenoxy)-hicob*nic acid (0.0067 grams, 0.03 mmole) in 
thionyl chloride (500 nl. 6.9 mmole) was stirred at room temperature for 3 hours and 
30 concentrated under reduced pressure to give a white solid. To the residue was added 
pyridine (300 ^l) and C-(5-Methyl-pyrazin-2-yl)-methylamine (0.0038 grams, 0.03 mmole). 
The mixture stood at room temperature for 3 hours and then was concentrated under reduced 
pressure to while solid. ( 0.0093 g); Anal, calcd. for CtgHisNgOj: C, 66.08; H. 4.38; N, 20.26. 
Found: C. 56.89; H, 5.02; N, 18.31. 
35 EXAMPLE 218 

N-r2-f3-Cvano>phenoxv)H)vridin-3-vlU244-f1-hvdroicv.l-ni^i> thvl^^ 
acetaniide 

To a solution of 2-(4-Acetyl-phenyl)-N-[2-(3-cyano-phenoxy)-pyridin-3-yl)-acetamide 
(0.360 grams, 0.96 mmole) in tetrahydrofuran (15 ml) at -78*C 1.0 M methyl lithium (2.03 ml. 
40 2.03 mmole) in tetrahydrofuran (20 ml) was added and stin^ at -78*C for 1 hour. The 
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5 reaction was quenched with water and extracted with ethyl acetate. The combined extracts 
were washed with water and brine, dried over MgS04. filtered and concentrated to give a 
white solid which was purified by chromatography on silica eluting with 40% ethyl acetate/ 
hexane. Recrystalization from ethyl acetate/ hexane gave white crystals (0.115 g). M.P. 97- 
99»C; Anal, calcd. for C23H21N3O3: C, 71.30; H, 6,46; N, 10.85. Found: C. 70.96; H. 5.30; N. 
10 10.69. 

EXAMPLE 219 

2-(PYndio>3-Vloxv>-N-(4-trlfiuoroacetvl-beng ylWnicQtinamM 
To a stirred solution of 2-(Pyridin-3-yloxy)-N-I4-(2,2,2.trifluoro-1-hydroxy-ethyl)- 
benzylj-nicotinamide (0.350 grams. 0.87 mmole), NMO (0.153 grams, 1.3 mmole) and 4 A 
15 molecular sieves (0.5 g) in methylene chloride was added TRAP (0.015 grams, 0.04 mmole) 
and stin-ed at room temperature for 4 hours. The mixture was filtered through celite, washed 
with water, dried over MgS04, filtered and concentrated under reduced pressure to give an oil 
which was purified by chromatography on silica eluting with 5% methanol/ methylene chloride 
to give a solid (0.151 g). M.P. 134-136X; Anal, calcd. for C20H14N3O3F3: C, 59,85; H, 3.52; N, 
20 10.47. Found: C, 69.56; H. 3.63; N, 10.20. 

EXAMPLE 

2-f3-AcetVi-Phenoxv)-N-Dvridin^vlmethvUnIeQtinamiriit 

A solution of 2-(3-Acetyl-phenoxy)-nicotlnic add (0.356 grams. 1 .39 mmole C-Pyridin- 
4-yl-methylamine (0.150 grams, 1.39 mmole), and 1 -hydroxy benzotriazole hydrate (0.224 

25 grams, 1.66 mmole) in dry dimethylfbmiamide was added 1-(3-dimethylamino)-propyl).3- 
ethylcarbodiimide hydrochloride (0.319 grams, 1,66 mmole) and stirred over night. The 
mixture was diluted with 100 ml water and extracted with ethyl acetate. The combined 
ofganics were washed with water and brine, dried over MgS04, filtered and concentrated to 
give a white solid that was purified by chromatography on silica eluting ethyl acetate to give a 

30 white solid. Recrystalization from ethyl acetate/ hexane gave a white solid (0.220 g). M.P. 148- 
150»C; Anal, calcd. for CjoH^yU^O^: C, 67.15; H. 4.93; N.12.10. Found: C, 66.57; H. 4.55; N. 
11.43. 

The compound of Examples 221-224 was prepared according to the procedure of 
Example 220 substituting the oon^sponding amine for C-Pyridin-4-yl-methylamine. The 
35 duration of reaction was between 1 and 24 hours. 

2-l3-Acetvt-phenoxv)-N-r4-ri>hvdro xv-1-methyl-ethylVbenzylUnicotinam!de 

M.P. 52-54«C; Anal, calcd. for C24H24N2O4: C, 71.27; H, 5.98; N. 6.93. Found: C, 
69.78; H. 5.54; N, 6.83. 
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5 EXAMPLE 222 

2-/3-Acetvl-phenoxY)-N.(2-c hloro-ben2yl)-nicotmafnidA 

MP. 140-142<'C: Anal, calcd. for CjiH^yNjOaCI: C, 66.23; H, 4.50; N. 7.36. Found: C. 
65.84; H, 4.22; N, 6.88. 
EXAMPLE 223 

10 2-{3-Acetvl-phenoxyVN-[4 -(1-hvdrQxy>ethvn..benzvn-nicottnamide 
M.P. lOS-IOT^C; MS (m/e) 391 {M*+1). 

EXAMPlE?g4 

2-(3-Acetvl-phcnoxY^-N-(4 ^utfamovUbenzvn-nicotinami^i> 
M.P. 162-164»C; MS (m/e) 425 (M*); NMR (DMSO-d^) d 2.55 (3H, s), 4.56 (2 H. d. 
15 J= 6.0 Hz), 7.2-9.2 (12 H.m). 

EXAMPLE 225 

■2-r3-(1-Hvdroxv-1-methvt-ethvh-phenQ xv%N>Dvridin-4-vlmethyUnicotinami^ 
* To a solution of 2-(3-Acetyl-phenoxy)-N-pyridin-4-ylmethyl-nicotinamlde (0.180 
grams. 0.51 mmole) in tetrahydrofiiran (20 ml) at -78°C. 1.0 M methyl lithium in THF/cumene 
20 (1.14 ml, 1.14 mmole) was added and stirred at -78»C for 1 hour. The reaction was quenched 
with water and diluted with ethyl acetate. The organics were washed with water and brine, 
dried over MgS04. filtered and concentrated to give a product which was purified by 
chromatography on silica eluting with ethyl acetate to give a white foam. MS (m/e) 364 
(M'+1); NMR (CDCI3) d 1.58 (6H. s). 4.70 (2 H. d, J= 5.81 Hz), 7.0-8.7 (12 H, m). 
25 * EXAMPLE 226 

N-f2-Chloro-benzvl>-2-r3-i1-hvdroxy-1- methvl-ethyh-phenQXV]-nicotinamlde 
To a solution of 2-(3-Acetyl-phenoxy)-N.(2-chloro-ben2yl)-nicotinamide (0.410 grams. 
1.307 mmole) in tetrahydrofuran (20 ml) at -78*C. 1.0 M methyl lithium (2.7 ml, 2.697 mmole) 
was added, stinred at -78^C for 1 hour and allowed to warni to room temperature for 1 hour. 
30 The reaction was quenched with water and diluted with ethyl acetate. The organics were 
washed with water and brine, dried over MgS04, filtered and concentrated to give an oil which 
was purified by chromatography on silica eluting wirth 2% methanol/ methylene chloride to 
give an oil. MS (m/e) 397 (M*+1); 'H NMR (CDCIa) d 1.60 (6H, s), 4.78 (2 H. d. J= 6.01 Hz), 
7.0-7.5 (9 H, m). 8.20 (1 H. m). 8.55 (1 H. bs). 8.62 (1 H. m). 
35 The compound of Examples 227 was prepared according to the procedure of 

Example 226 substituting the con-esponding ketone for2-(3-Acetyl-phenoxy)-N-{4-(1-hydroxy- 
1-methyl-ethyl)-benzyl]-nicotinamide. The duration of reaction was between 1 and 24 hours. 

gXAMP|.g?27 

N-r4-(1-Hvdroxv-1-methvl-ethvlWfaf>nyYq-!>^3414ivdroyY,-^ ^e^^ 

40 phgnQXYl niCQtin^mide 
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5 MS (m/e) 421 (M*+1); NMR (CDCI3) d 1.54 (6H. s). 1.57 (6H. s), 4.67 (2 H, d). 7.0- 

7.5 (9 H, m), 8.10-8.70 (3 H. m). 

EXAMPLE 228 

N44-(1-Hvdroxv-1-methvl-ethvn.benzvt],2-(3 , trffluQrometho^ 

A solution of 2-(3-Trifluoromethoxy.phenoxy)-nicotinic acid (0.409 grams, 1.366 
mmole) 2-(4-Aminomethyi-phenyl)-propan-2-ol (0.200 grams, 1.24 mmole). and 1- 
hydroxybenzotriazole hydrate (0.185 grams. 1.366 mmole) in dry dimethylfbmiamide was 
added 1-(3-dimethylamlno)-propyl)-3-ethylcarbodlimide hydrochloride (0.286 grams, 1,50 
mmole) and stirred over night The mixture was diluted ethyl acetate which was washed with 
16 water and brine, dried over MgS04. filtered and concentrated to give an oil that was purified by 
chromatography on silica eluting with 3.5% methanol/ methylene chloride to give an oil. 
(0.430g). MS (m/e) 447 (M*+i): NMR (CDCy d 1.50 (6H, s), 4.70 (2 H. d, 7= 5.81 Hz), 
7.0-7.5 (9 H. m), 8.00 (1 H, bs). 8.20 (1 H, m), 8.65 (1 H. m). 

EXAMPLE 2g9 

20 N-<4-Acetvl'CVclohexvlnfiethvn-2444lu QrQ>DhenQyY^ntcQtinamide 

To 4-{[2-(4-Fluoro-phenoxy)-pyridin-3-ylcart5amoyO-methyl}-cyclohexanecarbo>v 
acid ethyl ester (3.01 grams. 7.5 mmole) in tetrahydrofuran (40 ml) at -78*'C. 1.4 M methyl 
lithium in diethyl ether (16.1 ml. 22.5 mmole) was added slowly, stirred at -78«C for 1 hour and 
slowly warmed to -30**C. The reaction was quenched with 600 ^il safd NH4CI and warmed to 

25 room temperature. The reaction was diluted with ethyl acetate, dried over MgS04, filtered and 
concentrated to give a light yellow oil which was purified by chromatography on silica eluting 
with 3/2 hexane/ ethyl acetate to 1/3 hexane/ ethyl acetate to give a clear oil that solidified on 
standing. (0.3500g).. MP. 110-1irC; Anal, calcd. for CaiHjaNjOaF: C. 68.09; H. 6.26; N. 
7.56. Found: C. 67.32; H. 6.26; N. 7.40. 

30 EXAMPLE 230 

2^2,4-PifluorD-Dhenoxv^N44>(1-hydroxv-1>niethyl -ethyl^4ieii2yn-nicotinam 
A solution of 2-(2,4K!ifluoro-phenoxy)-nicotinic acid (0.300 grams, 1.19 mmole) 2-(4- 
Aminomethyl-phenyl)-propan-2-ol (0.217 grams. 1.31 mmole). and l-hydroxybenzotriazole 
hydrate (0.177 grams. 1.31 mmole) in dry dimethylfonnamide was added 1-(3-dimethylamlno)- 

35 prDpyl)-3-ethylcarbodiimide hydrochloride (0.273 grams. 1.43 mmole) and stirred over night 
The mixture was poured into 100 ml water and extracted with ethyl acetate. The combined 
extracts were washed with 1 H NaOH, water and brine, dried over MgS04. filtered and 
concentrated to give an oil that was purified by chromatography on silica eluting with 40% 
ethyl acetate/ hexane to give a white solid. Recrystalization from ethyl acetate/ hexan gave a 
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5 White solid (0.336g). M.P. 92.94»C; Anal, calcd. for C22H20N2O3F2: C. 66.32; H. 5.06; N. 7.03. 
Found: C, 66.28; H. 4.92; N,6.89. 

EXAMPLE 231 

2-<34-DffluoroH ihenoxyV-N44^1-hvdroxv-l4nethvl-ethvn-ben2vn-nieoti 

A solution of 2-(2,3-difluoro-phenoxy)-nicotinlc acid (0.300 grams, 1.19 mmole), 2-(4- 
10 Aminomethyl-phenyl)-propan-2-ol (0.217 grams, 1.31 mmole). and 1 -hydroxy benzotriazole 
hydrate (0.177 grams, 1.31 mmole) in dry dimethylformamide was added 1-(3-dimethylamino)- 
propyl)-3-ethylcarbodiimide hydrochloride (0.273 grams, 1.43 mmole) and stirred over night 
The mbcture was poured into 100 ml water and extracted with ethyl acetate. The combined 
extracts were washed with 1 H NaOH, water and brine, dried over MgS04. filtered and 
15 concentrated to give an oil that was purified by chromatography on silica eluting with 40% 
ethyl acetate/ hexane to give an oil. Recrystalization from ethyl acetate/ hexane gave a white 
solid (0.337g). M.P. 98-100^C; /\nal. calcd. for C22H20N2O3F2: C, 66.32; H. 5.05; N, 7.03. 
Found: C, 66.40; H, 4.94; N, 6.89. 

The compounds of Example 232-233 were prepared according to the procedure of 
20 Example 231 substituting the corresponding amine for 2-(4-Aminomethyl-phenyl)-propan-2-ol. 
The duration of reaction was between 1 and 24 hours. 

2.^3.4-DifluorQ-phcnoxy^-N>[4-(1-hvdroxy-cvclobutvlV ben2yq-nicotinamlde 

M.P. 74-76°C; Anal calcd. for C23H20N2O3F2: C, 67.31; H, 4.91; N, 6.83. Found: C. 
25 67.14; H, 4.93; N,6.67. 

EXAMPLE 233 

N-[2-Chloro^1-hydroxy-1-methvl-ethyn-b enzyn'2-(3.4^muoro-Dhenoxv>- 
nicotinamide 

M.P. 1 19-21 rC; Anal, calcd. for C22H,9N203F2CI: C. 61.65; H. 4.42; N, 6.47. Found: 
30 C. 61.31; H. 4.56; N,6.65. 

BCAiy iP LE23 4 

4-(ff2-(3-Acetyl-phenoxY)-pyridine-3-carbonyn-amino}-methylW 
cyclohexanecarboxylic acid ethvi ester 

A solution of 4-Aminomethyl-cyclohexanecarboxylic acid ethyl ester hydrochloride 
35 (0.410 grams, 1.853 mmole). 2-(3-Acetyi-phenoxy)-nicotinic acid (0.500 grams, 1.946 mmole), 
l-hydroxybenzotrlazole hydrate (0.275 grams. 2.04 mmole) and 1-{3-dimethylamino)-propyl)- 
3-ethylcarbodiimide hydrochloride (0.330 grams, 2.22 mmole) in dimethylfbmiamide (30ml) 
was stin^d for 10 minutes. To the stining solution was added triethyl amine (0.280 grams, 
2.78 mmole) and stined over night at room temperature. The mixture was diluted with water 
40 (200 ml) and extracted with ethyl acetate. The combined extracts were washed with water and 
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5 brine, dried over MgS04. filtered and concentrated to give a yellow solid which was purified by 
chromatography on silica eluting with 40% ethyl acetate/ hexane. Recrystaiization from ethyl 
acetate/ hexane gave white crystals. {0.680g); M.P. 118-120X: 'H NMR (CDCI3) d 1.02 (2H, 
q. J= 12.866 Hz).1.2 (3 H. t). 1.4 (2 H. q). 1.6 (1 H. m). 1.85 (2 H. d. J= 12.5 Hz). 2.0 (2 H. d. 
> 12.5 Hz). 2.2 (1 H. m). 2.6 (3 H. s). 3.4 (2 H. m), 4.10 (2 H. t). 7.2-8.7 (7 H. m). 
10 The compounds of Examples 235-237 were prepared accoiding to the procedure of 

Example 234 substituting the corresponding amine fbr4-Aminomethyl-cyclohexanecart)oxylic 
acid ethyl ester hydrochloride. The duration of reaction was between 1 and 24 houre. 

EXAMPLE 23iS 

2-<?-AcetYl-PhenQXV)-N-r2-chtoro^f1-hvdrow.1^rthvi.AH>Yi) .f^ft n r Yn - 
15 nicotinamide , 

M.P. 102-104°C; Anal, calcd. for C24H23N204CI: C. 65.68; H, 5.28; N. 6.38. Found: C. 
65.39; H. 5.08; N, 6.15. 

EXAMPLE 23B 

2-f4TAcetVl-Dhenoxvt-N-r4-f1-hvdro«y.1 -methvl-ethyn-ben7yl^ -nirnfinanfTj^o 
20 M.P. 95-97»C; Anal, calcd. for C24H24NJO4: C. 71.27; H. 5.98; N. 6.93. Found: C. 

70.19; H, 5.93; N, 7.02. 

EXAMPLE 237 

2-(3nAcetvl-PhenoxvV^.r2.fluore-d4lJivdi«»Y.i^ethvl.ethyi^A>py , Yn- 

nicotlnamide 

25 M.P.68-70«'C; MS (m/e) 423 (M*+1). 

EXAMPLE 238 

2-<3.S-Difluoro.phenoxv>.N.r4-<1.hvdrn x v-1.methyl-fithvl>-ben7vn-nicotinamide 
A solution of 2-(3.5-difluoro-phenoxy)-nicotinicacid (0.300 grams, 1.19 mmole). 2-{4- 
Aminomethyl-phenyl)-propan-2-ol (0.197 grams. 1.19 mmole) and 1 -hydroxy benzotriazole 

30 hydrate (0.177 grams. 1.31 mmole) in dry dimethylformamide was added 1-(3-dimethylamino)- 
propyl)-3-ethylcarboditmide hydrochtoride (0.273 grams, 1.43 mmole) and stirred over night 
The mbrture was poured into 100 ml water and extracted virith ethyl acetate. The combined 
extracts were washed with 1 N NaOH. water and brine, dried over MgS04. filtered and 
concentrated to give an oil that was purified by chromatography on silica eluting with 40% 

35 ethyl acetate/ hexane to give an oil. Recrystaiization from ethyl acetate/ hexane gave a white 
solid (0.328g). M P. 68-70»C; Anal, calcd. for CjjHjeNPsFj: C. 66.32; H, 5.06; N, 7.03. Found: 
C. 67.30; H, 5.39; N, 6.56. 

EXAMPLE 239 

trans-2-(2^Dtf|uoro-ohenoxv>-N-r4.^1U wdroxv-1-methvl.ftfhyl). 
40 cvcl hexylmethvll^iicotinamid 
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5 Totrans-4-{{I2-(2,4-Dlfluoro-phenoxy)-pyridine-3-caitonylhamin^^ 

cyclohexanecarboxylic acid ethyl ester (0.516 grams, 1.23 mmole) in tetrahydrofuran (20 ml) 
at 0«C 3.0 M methyl magnesium chloride (1.2 ml. 3.7 mmole) was added dropwise and stirred 
1 hour. The reaction was poured into 150 ml water, addified with oxalic acid to pH=3 and 
extracted with ethyl acetate. The combined extracts were washed with IN HCI, IN NaOH. 

10 water and brine, dried over MgS04, filtered and concentrated to give an oil which was purified 
by chromatography on silica eluting with 60% hexane/ ethyl acetate to give an oil. 
Recrystallzalion from ethyl acetate/ hexane gave a virfilte solid. (0.207g). M.P. 92-94«C; Anal, 
calcd. for C22H26N2O3F2: C, 65.33; H, 6.48; N, 6.93. Found: C. 65.27; H. 6.26; N. 6.73. 

The compound of Example 240 was prepared according to the procedure of Example 

15 239 substituting the corresponding ester for tran&4-({[2-(2,4-Difluoro-phenoxy)-pyridine-3- 
carbonyl)-amino}-methyl)-cyclohexanecarboxylic acid ethyl ester. The duration of reaction was 
between 1 and 24 hours. . 

EXAMPLE 240 

trans-2-(3.4-Difluoro>phe noxv^-N-f441-hvdroxv-1-methvl-ethyl). 
20 cvclohexyl methyn-nieottnamide 

M.P. 80-82»C; MS (m/e) 405 {M*+1). 

EXAMPLE 241 

4-(ff2-^3-Nitro-phenoxvVpvridine-3-carbonvl)-aminol-mefhylV 
cvclohexanecarfanx viic acid ethvl ester 

25 To a stinted solution of 4-Aminomethyf-cyclohexanecarboxylic acid ethyl ester 

hydrochloride (0.500 grams, 2.26 mmole). 2-(3-Nitro-phenoxy)-nicotinic acid (0.588 grams, 
2.26 mmole), l-hydroxybenzotriazole hydrate (0.366 grams. 2.71 mmole) and 1-(3- 
dimethylamino)-propyl).3-ethylcart3odilmlde hydrochloride (0.564 grams, 2.93 mmole) In 
dimethylfonmamide (50ml) was was added triethyl amine (0.456 grams. 4.52 mmole) and 

30 stinted over the weekend at room temperature. The mixture was diluted with water (150 ml) 
and extracted with ethyl acetate. The combined extracts were washed with water and brine, 
dried over MgS04, filtered and concentrated to give an oil which was purified by 
chromatography on silica eluting with 40% ethyl acetate/ hexane to give an oil. (1.05 g). MS 
(m/e) 428 (M*+1); NMR (CDCI3) d 1.01 (2H, m), 1.2 (3 H. t). 1.4 (2 H. q), 1.6 (1 H, m). 1.90 

35 (2 H. d. J= 12.5 Hz). 2.0 (1 H. d. J= 12.5 Hz). 2.2 (1H. m), 3.4 (2 H. m). 4.10 (2 H, q). 7.20-8.7 
(7H,m). 

EXAMPLE 2d2 

2-r3-Acetvl-phenoxvUNJ441.hvdrow-1-methyl -ethvlW!vclohAYYlmpHi^^ 
nicotinamide 
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5 A solution of N-[4-(1.Hydroxy-1-methyl-ethyl)K:yclohexylmethyl]-2-[3-(2-me 

[1.3]dioxolan-2-yl)-phenoxy].njcotinamlde (0.400 grams. 0.88 mmole) in acetic acid (10 ml) 
was stirred for 3 hours at room temperature. The mixture was diluted with 250 ml ethyl 
acetate, washed with 1 N NaOH. water and brine, dried over MgS04, filtered and concentrated 
to an oil which was purified by chromatography on silica eluting with 40% ethyl acetate/ 
10 heaxane. Recrystalization gave a solid. (0.055g). M.P. 105-107^; Anal, calcd. for 
C24H30N2O4: C, 70.22; H, 7.37; N, 6.82. Found: C. 68.43; H. 7.32; N. 6.71. 

EXAMPLE 2A3 

2-(3-CYanQ^>f>MPro-phenOXV>4^44>(1-hvdroxv-1-methvl-et^^ 

nipotfnami^e 

15 A solution of 2-(3-Cyano-4-fluoro-phenoxy)-nicotinlc acid (0.300 grams, 1.16 mmole) 

2-(4-Aminomethyl-phenyl)-propan-2-o! (0.192 grams. 1.16 mmole), and 1- 
hydroxy benzotriazole hydrate (0.172 grams. 1.28 mmole) in dry dimethylformamide was 
added 1-(3-<iimethylamino)-propyl)-3-ethylcart)odiimide hydrochloride (0.267g. 1.39 mmole) 
and stirred over night. The mixture was poured into 100 ml water and extracted with ethyl 

20 acetate. The combined extracts were washed with 1 U NaOH, water and brine, dried over 
MgS04, filtered and concentrated to give an oil that was purified by chromatography on silica 
eluting with 50% ethyl acetate/ hexane to give an oil. Recrystalization from ethyl acetate/ 
hexane gave a white solid (0.276g). M.P. 147-149°C; Anal, calcd. for C23H20N3O3F: C. 68.14; 
H. 4.97; N, 10.36. Found: C. 67.77; H. 5.00; N, 10.15. 

25 The compound of Example 244 was prepared according to the procedure of Example 

243 substituting the corresponding amine for 2-(4-Aminomethyl-phenylV-propan-2-ol. The 
duration of reaction was between 1 and 24 hours. 

EXAMPLE 244 

N42-Ch|oro-4-(1-hvdroxv-1-methyl-et hvh-ben2yp-2-r3-cvano-4>fluQro-phenQi^^^ 
30 nicotinamide 

M.P. 151.153'»C; Anal, calcd. for CsaHigNaOaFCI: C, 62.80; H, 4.35; N. 9.55. Found: C. 
63.16; H. 4.44; N, 9.49. 

EXAMPLE 2Afi 

2-(4>Fluoro-phenoxv)>N-r4-M-hvdreify,1,methvl-ethyh-<y ^ 
35 nicotinamide 

To 4-{{l2-(4-Fluoro-phenoxy)-pyridine-3-carbonyl]-amino}-methyl)- 
cyclohexanecarboxyiic acid methyl ester (0.0221 grams, 0.06 mmole) in tetrahydrofiiran (1 ml) 
at -78^C, 1.4 M methyl lithium in diethyl ether (171 ^1, 0.24 mmole) was added and stin-ed at - 
78*»C for 2 hours. The reaction was quenched with 200 ^1 sat'd NH4CI and warmed to room 
40 temperature. The reaction was filtered through a pad of magnesium sulfate and concentrated 
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5 to give a light brown foam whicii was purified by chromatography on silica eluting with 1/1 
hexane/ ethyl acetate to 95/5 methylene chloride/ methanol to give a clear film. (0.0111 g). 
MP. 78-80^C; Anal, calcd. for C^Hzj^iOjF: C. 68.37; H, 7.04; N, 7.25, Found: C. 68.32; H, 
7.04; N. 7.27. 

EXAMPLE 246 

10 N-/2-ChlQro-ben2yn-2-(py ridin-3-vlmethoxv^-nicotmamide 

A solution of 2-{Pyridin-3-ylmethoxy)-nicotinlc acid (0.300 grams, 1.3 mmole) 2- 
Chloro-benzylamine (0.202 grams, 1.43 mmole), and l-hydroxybenzotriazole hydrate (0.210 
grams. 1.56 mmole) in dry dimethylformamide (10 ml) was added 1-(3-dimethylamino)-propyl)- 
3-ethylcarbodiimide hydrochloride (0.324 grams. 1.69 mmole) and stirred over night The 

15 mixture was diluted with 50 ml water and 50 ml IN sodium hydroxide and extracted with ethyl 
acetate. The combined extracts were washed with 1 N NaOH, water and brine, dried over 
Na2S04, filtered and concentrated to give an oil that was purified by chromatography on silica 
eluting with 5% methanol/ methylene chloride. Recrystalization from ethyl acetate/ hexane 
gave white crystals (0.1 16g). M.P. 91-93«C; Anal, calcd. for CigHieNaOzCI: C, 64.50; H. 4.56; 

20 N. 1 1 .88. Found: C. 64.38; H. 4.58; N, 1 1 .97. 

EXAMPLE 247 

N-rr4-(Dimethvlamino)phenvlTmethyn-2-(4-fluoroDhenoary^A 
pyridinepprbQxamWe 

To a solution of 1.00 g (2.96 mmol) N-(4-Amino-benzyl)-2-(4-fluoro-phenoxy)- 

25 nicotinamide in 20 mL of acetonitrlle was added 1.44 mL (17.8 mmol) of aqueous 37% 
fomnaldehyde solution followed by 0.558 g (4.45 mmol) of NaCNBHa. After stirring for 16 h at 
rt the mbcture was acidified to destroy excess NaCNBHg and was partially evaporated to 
remove acetonitrile. The residue was adjusted to pH 6-7 and then extracted with EtOAc (2 x 
200 mL). The combined extracts were washed with saturated aqueous sodium 

30 hydrogencarbonate solution (1 x 100 mL), brine (1 x 100 mL), dried (Na2S04), and 
evaporated to 1.55 g of an oil. Purification by flash chromatography using a 40% EtOAc- 
hexane eluant gave 992 mg of an oil which slowly solidified. Trituration in hexane afforded 
872 mg (81% yield) of the title compound as a white solid, mp 99.5-1 01. 5°C. Anal. Calcd for 
C21H20N3O2F: C, 69.03; H. 5.51; N, 11.50. Found: C. 69.32; H. 5.52; N. 11.58. 

35 EXAMPLE 248 

2-f4-FlMorophenoxv)-a4244Hnethoxvphenvltethvn-a-pvridiniimPt^ 
A solution of 0.250 g (1.15 mmol) 2-(4-Fluorophenoxy)-3-pyridinecarboxaIdehyde in 5 
mL of tetrahydrofuran was cooled to -78 X and treated dropwise with 1.0 mL of a solution of 
the Grignard reagent prepared from 2.62 g (15.3 mmol) of 1-(2-chloroethyl>4- 

40 methoxybenzene and 0.559 g (23.0 mmol) of magnesium turinings in 13 mL of THF. After 2 h 
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5 of stirring, an additional 0.5 mL of Grignard reagent was added, and the mixture was 
quenched by the addition of 2 mL of saturated aqueous NH4CI solution. After warming to rt, 
the mixture was partitioned between 50 mL of water and 200 mL of EtOAc, and the separated 
organic layer was washed with saturated aqueous sodium hydrogencarbonate solution, brine, 
dried (Na2S04), and evaporated to give 0.53 g of a colorless oil. Two purifications by flash 
10 chromatography using 25% EtOAc-hexane and 25% ether-toluene, respectively, as eluants 
afforded 339 mg (64% yield) of the the title compound as an oil. Thermospray MS : m/e 354 
(M* + 1). 

gXAMPILE ^49 

1-B-(4-Fluorophenoxvi^-Dvridinvn-3>f4-methQXVPhfln ylW1-prQpanQnft 

15 A solution of 353 mg (1.00 mmol) 2-(4-Fluorophenoxy)-a-[2-(4-methoxyphenyl)ethyl]- 

3-pyridinemethanol in 5 mL of acetone was cooled to 0 °C and treated with 1.6 mL (2.00 
mmol) of 1.25 M Jones Reagent solution. The mixture was allowed to warm to rt and then 
quenched by the addition of 5 mL of isopropanol. The precipitate was removed by filtration, 
and the filtrate was evaporated and partitioned between 50 mL of saturated aqueous sodium 

20 hydrogencariDonate solution and 100 mL of EtOAc. The separated organic layer was 
combined with a 100 mL EtOAc backwash of the aqueous layer, washed with brine (50 mL). 
dried (Na2S04). and evaporated. Trituration of the residue in hexane gave 271 mg (77% yield) 
of the title compound, mp 73-74^. NMR (CDCI3) d 3.03 (2 H. t J = 7 Hz). 3.43 (2 H. t J = 
7 Hz). 3.78 (3 H, s). 6.75-7.18 (9 H. m). 8.17 (1 H. dd. J = 2. 8 Hz). ), 8.25 (1 H. dd, J = 2. 4 

25 Hz), Anal. Calcd for C2iHi8NO3F*0.25 H^O: C, 70.87; H. 5.10; N, 3.94. Found: C. 70.88; H. 
4.79; N, 3.79. 

EXAMPLE ^50 

3-(2-Chlorophenvl)-1-r2-(4-fluorophenoxyV3>pyrid invn-1-DroDanone 

A solution of 226 mg (0.496 mmol) a-[(2-Chlorophenyl)methyl]-2-(4-fluorophenoxy)-Ii- 

30 oxo-3-pyridinepropanoic Acid f-Butyl Ester in 5 mL of trifluoroacetic acid was stirred at rt for 4 
h. The mixture was evaporated, and the residue was diluted with 5 mL of toluene, heated to 
reflux for 2 h. and evaporated. The residue was dissolved in 100 mL of EtOAc. washed 
successively with saturated aqueous sodium hydrogencartjonate solution (1 x 50 mL) and 
brine (1 x 50 mL). dried (Na2S04). and and evaporated to 125 mg of an oil. Purification by 

35 flash chromatography using 40% ether-hexane as eluant yield 120 mg (68% yield) of the title 
compound as a coioriess oil. ^H NMR (CDCI3) d 3.20 (2 H, t. J = 8 Hz), 3.49 (2 H. t. J = 8 Hz). 
7.06-7.32 (9 H. m). 8.19 (1 H. dd. J = 2. 7 Hz). 8.25 (1 H. dd. J = 2,5 Hz); Thermospray MS 
(m/e) 356.358 (M*+1). 
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5 The compounds of Examples 251-255 were prepared according to the procedure of 

Example 250 substituting the indicated substrate for the compound of Preparation 60. Mass 
spectra were detemnined by the thermospray method. 

EXAMPLE 251 

1-r2-(4-Fluoro-phenoxyVp vridin-3-yn-3-M..f1uoro-phenvl>-DroDan-1-one 

10 'H NMR (CDCI3) d 3.07 (2 H. t. J = 7 Hz), 3.45 (2 H. t. J = 7 Hz), 6.92-7,20 (9 H. m). 

8.18 (1 H, dd. J= 2. 8 Hz). 8.25 (1 H, dd. J = 2. 5 Hz); MS (m/e) 340 (M*+1). 

EXAMPLE 252 

1-r2-f4-F|uoro-phenoxv)-Pvridin-3-vn-3-(4-trffluoromethYl, phenvh-DroDan 

M.P. 94-95*'C; Anal. Calcd for C21H15F4NO2: C, 64.78; H, 3.88; N, 3.60. Found: C. 
15 64.44; H, 3.93; N. 3.45. 

EXAMPUg^SS 

1.r2-f4-Fluoro.Dhenoxv).Dvridin-3-yl|^-f44rifluQromethQify -Dhenyl^-propan-1- 

one 

M.P. 79-81 "C; Anal. Calcd for C2,Hi5F4N03: C, 62.23; H. 3.73; N, 3.46. Found: C, 
20 62.11; H. 3.77; N, 3.57. 

EXAMPLE ;jg4 

3-(3,5-Dffluoro-phenvn>1-r2-(4-fluoro-phenoxv^-Dvridm^Vn-P">pa"-''-Q"^ 

M.P. 69-70°C; Anal. Calcd for C2oHi4F3N02: C, 67.22; H. 3.95; N, 3.92. Found: C. 

67.19; H. 3.74; N, 3.92. 
25 EXAMPLE 25$ 

1-r2-(4-Fluoro-phenoxy) >pyridin>3»yn-3-f2.4.64rifluoro-Dhenyl)-propan-1-one 
M.P. 84-85*C; Anal. Calcd for C2oH,3F4N02: C. 64.00; H. 3.49; N. 3.73. Found: C. 

64.07; H. 3.31; N. 3.66. 

EXAMPLE 256 

30 1-r2-(4-Fluorophenoxy)-3- pvridinyn-3-phenvl-1-propanone 

To the sodium hydride obtained by washing 351 mg (7.73 mmol) of 50% sodium 
hydride dispersion in mineral oil with pentane was added 10 mL of dimethylfomiamide 
followed by 867 mg (7.73 mmol) of p-fluorophenol. After the hydrogen evolution ceased, 886 
mg (3.87 mmol) 1-(2-Fluoro-pyridln-3-yl)-3-phenyl-propan-1-one was added dissolved in a 

35 minimum amount of DMF. The mixture was heated to 80 **C for 3 h, and the solvent was 
evaporated under high vaccum. The residue was partitioned between 200 mL of ether and 50 
mL of aqueous 1 N sodium hydroxide solution, and the separated organic layer was washed 
with aqueous 1 N sodium hydroxide solution (1 x 50 mL), brine (1 x 100 mL), dried (Na2S04), 
and evaporated to 1.16 g of a white solid. Recrystallization from hexane gave 1.06 g (85% 
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5 yield) of the title compound as a white solid, mp 82-83'C. Anal. Calcd for CjoHieFNOj: C. 
74.75; H, 5.02; N, 4.36. Found: C, 74.63; H. 4.97; N, 4.31. 

The compounds of examples 257-270 were prepared according to the procedure of 
Example 256 substituting the indicated substrate for the compound of Preparation 63a and, 
when indicated, 3-hydroxypyridine for p-fiuorophenol. Products were purified by direct 
1 0 trituration and/or flash chromatography. IMass spectra were detenmined by the APCI method. 

EXAMPLE 257 

3-Phenvl-1-r2-fovridin.3-vloxvUHvridin-3^n.HrBpan-1.«^t^» 

M.P. 45-46''C; Anal. Calcd for C^H^NzOz: C, 74.98 H, 5.36; N. 9.20. Found: C. 
74.80; H, 5.35; N. 9.11. 
"•S EXAMPLE 258 

3-(4-Fluoro-phenv»-1-r2-(pvridin-3.vl oxv)-pyridin-3-vl1-Dropan-1-np t. 

M.P. 62-64'C; Anal. Calcd for CwH^FNaOz: C. 70.80; H, 4.69; N, 8.69. Found: C, 
70.55; H, 4.80; N, 8.69. 

EXAMPLE 259 

20 1-[2-(4-Fluoro-Bhenoxvt^ridin^^n.2^cthvl.3-phPnY l-DroDan.1^na 

'H NMR (CDCI3) d 1.19 (3 H, d, J= 7 Hz). 2.92 (2 H. ABX pattem. Jab= 13 Hz. Jax = 6 
Hz. Jbx= 8 Hz). 3.87-3.94 (1 H. m). 7.02-7.24 (10 H, m). 7.95 (1 H. dd. J = 2. 7 Hz), 8.19 (1 H. 
dd. J = 2. 5 Hz); MS (m/e) 336 (M*+1). 

EXAMPLE 260 

25 2-Methvt-3-Phenvl-1-r2-fpvridin.3-vloxv>.nvridin.3.vl1-prapan.1^ny 

'H NMR (CDCI3) d 1.20 (3 H, d, J = 7 Hz), 2.93 (2 H, ABX pattem. Jab= 14 Hz, J^=l 
Hz, Jbx= 8 Hz), 3.86-3.95 (1 H. m), 7.06-7.49 (8 H, m), 7.94-7.97 (1 H. m), 8.16-8.18 (1 H, m). 
8.47-«.50 (2 H. m); MS (m/e) 319 (M*+1). 

EXAMPLE 261 

30 1-r2-<4-Fluoro-phBnoxv)-Dvridin-3-vn-3-ohenvl.butan.1.nnft 

'H I^MR (CDCI3) d 1.31 (3 H, d, J = 7 Hz), 3.30-3.52 (3 H, m). 7.02-7.27 (10 H, m), 
8.01 (1 H. dd, J = 2. 8 Hz). 8.20 (1 H. dd. J = 2. 5 Hz); MS (m/e) 336 (M*+1). 

|EXAMPMg?ga 
3-Phenvl-1-f2-<iwridln-3.vloxvt.iwridin ^n.hiitan-1^ni. 

35 'h NMR (CDCI3) d 1.31 (3 H. d, J = 7 Hz). 3.32-3.52 (3 H. m). 7.06-7.53 (8 H. m) , 

8.05 (1 H. dd. J = 2, 8 Hz). 8.19 (1 H. dd. J = 2, 5 Hz); 8.49-8.51 (2 H. m); MS (m/e) 319 
(M*+1). 

EXAMPLE 263 

3.r4.f1.Hvdroxv-1.methvl.ethv».phi>nvn.1.f2./nvridi n-3.vlo»/Wnyridin^^.Yn - 

40 prppan-1-gng 
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5 NMR (CDCy d 154 (6 H, s). 1.88 (1 H. br s). 3.07 (2 H. U= 8 Hz). 3.44 (2 H. t, J 

= 8 Hz). 7.11-7.55 (7 H, m), 8.17-8.21(2 H. m), 8.21-8.49 (2 H. m); MS (m/e) 345 (M*+1 -18 
(H2O)). 

EXAMPLE 264 

1- F2-(4-Fiuoro>DhenQxy UDVridin-3>yn-2-Dhenyl-ethannn^ 

10 M.P. 81-82*'C; Anal. Calcd for Ct9Hi4FN02: C, 74.26; H, 4.69; N. 4.56. Found: C. 

74.13; H, 4.61 ;N, 4.56 

EXAMPLE 265 

142-(4-F|uoro-PhenoxvUDvridin-3-yri-2,phe noxv-ethanQne 

M.P. 105.5-106.5*»C; ^H NMR (CDCI3) d 5.34 (2 H. s). 6.73-7.28 (10 H. m). 8.28-8.33 
15 (2 H, m); MS (m/e) 324 (M*+1 ). 

EXAMPLE 266 

2- (2-Chioro>Dhenoxv)-1^f 2-(4-fluorQ-phenoxv^-pvridin-3-vn-ethanQne 

M.P. 92-93^C; Anal. Calcd for C19H13NO3CIF: C, 63.79; H. 3.66; N, 3.91. Found: C. 
63.43; H, 3.52; N. 3.94. 
20 EXAMPLE 267 

1-r2-(4-Ftuoro-PhenoxvV<)vridin-3-ylt-3- phenyi>propenQne 
M.P. 110-1irC; NMR (CDCI3) d 7.07-7.58 (11 H, m), 7.75 (1 H. d. J = 16 Hz). 
8.13 (1 H. dd, J = 2.7 Hz). 8.27 (1 H. dd. J = 2,5 Hz); MS (m/e) 320 (MVl). 

EXAMPLE 268 

25 Benzofuran-2>vl-r2-(4-fluoro-phenoxv^-py ridin-3-vn-methanone 

M.P. 102-103*»C;AnaI. Calcd for CjoHijNOaF: C, 72.07; H, 3.63; N. 4.20. Found: C. 
71.84; H, 3.43; N. 4.15. 

EXAMPLE 269 

f2-(4-Fiuoro-phenoxy>-pyrid jn^-vn-(1H-indol-2.vn-methanQne 

30 M.P. 169-170°C; ^H NMR (CDCI3) d 7.04-7.17 (7 H. m). 7.36 (1 H, dd. J = 1, 8 Hz). 

7.46 (1 H, d, J = 8 Hz), 7.67 (1 H, d. J = 8 Hz), 7.95 (1 H, dd. J = 2. 8 Hz). 8.28 ( 1 H. dd. J = 
2. 5 Hz). 9.20 (1 H, s); MS (m/e) 333 (M*+1). 

EXAMPLE 270 

142-r4-Ftuoro-phenoxvWpvridin-3-vn-2Wmathv|-DhBnvl-aminQ^^^ 

35 M.P. 126-128«C; ^H NMR (CDCI3) d 3.10 (3 H. s). 4.85 (2 H. s), 6.61^.73 (3 H. m), 

7.09-7.21 (7 H. m). 8.22 (1 H. dd. J = 2. 8 Hz). 8.27 (1 H. dd. J = 2, 5 Hz); MS (m/e) 337 
(M*+1). 

EXAMPLE 271 

1-f2-(4-Fiuorophenoxv)*3-PVridinyl]Ah ydroxv^-phenvM-prQpanone 
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5 A solution of 0.114 mL (111 mg. 1.10 mmol) of diisopropylamine in 8 mL of 

tetrahydrofuran was cooled to -78 X and treated dropwise with 0,440 mL (1.10 mmol) of a 
solution of 2.5 M n-bulylltthium in hexane. After stimng for 30 min, a solution of 231 mg (1.00 
mmol) 1-[2-(4-Fluorophenoxy)-3-pyridinyl]-€thanone in 2 mL of tetrahydrofuran was added 
dropwise. After stining for 30 min, 0.112 mL (1.07 mmol) of benzaldehyde was added 

10 dropwise, and stining was continued for 1 h. The mixture was quenched by the addition of 2 
mL of saturated aqueous NH4CI solution and was allowed to warm to rt The mixture was 
partitioned between 50 mL of saturated aqueous NH4CI solution and 300 mL of EtOAc, The 
separated organic layer was washed with 50 mL of saturated aqueous sodium 
hydrogencarbonate solution. 50 mL of brine, dried (Na2S04), and evaporated to 259 mg of an 

15 oil. Purification by flash chromatography using a 40% EtOAc-hexane eluant afforded 211 mg 
(63% yield) of the title compound as an oil; NMR (CDCI3) d 3.23 (1 H. br s), 3.54-3.56 (2 H. 
m), 5.34.5.37 (1 H. m), 7.07-7.41 (10 H, m). 8.21-8.26 (2 H. m); APCI MS (m/e) 338 (M*+1). 

EXAMPLE 272 

1-r2-(3-Pvridvloxv^-3-pvridmvn-3-hvdmxv- 3-Dhenyl-1>prop apnn^ 
20 NMR (CDCI3) d 3.29 (1 H. br s), 3.52-3.57 (2 H, m), 5.35-5.38 (1 H. m), 7.13-7.51 

(8 H. m). 8.23-8.26 (2 H. m). 8.46-8.49 (2 H. m); APCI MS (m/e) 321 (M^i). 

EXAMPLE 273 

a-r2-f2-Chlorophenvhethvn-2-f4-ffluorop henoxv^-3-pyridlnemethanol 

A solution of 76.0 mg (0.214 mmol) 3-(2-Chlorophenyl)-1H[2-(4-fluorophenoxy)-3- 
25 pyridinyl]-1.propanone in 5 mL of methanol was cooled to 0 and treated with 8.0 mg (0.21 
mmol) of NaBH4. The mixture was stinred for 30 min at 0 X and quenched by the addition of 
1 mL of aqueous 1 N hydrochloric acid solution. The mixture was evaporated, and the residue 
was partitioned between 100 mL of EtOAc and 50 mL of saturated aqueous sodium 
hydrogencarbonate solution. The organic layer was washed with brine, dried (Na2S04). and 
30 evaporated to give 79 mg (100%) of the title compound as an oil. NMR (CDCI3) d 2.10- 
2.32 (2 H. m). 2.36 (1 H. d, J = 6 Hz). 2.83-3.08 (2 H, m), 5.06-5.15 (1 H. m). 7.01-7.33 (9 H. 
m), 7.85 (1 H. dd. J = 2, 7 Hz), 8.05 (1 H. dd. J = 2. 5 Hz); themiospray MS (m/e) 358 and 
360 (M*+i). 

The compounds of Examples 274-276 were prepared according to the procedure of 
35 Example 273 substituting the indicated substrate for the compound 3-(2-Chlorophenyl)-1-[2- 
(4-fluorophenoxy )-3-py ridinyll-1 -propanone. 

EXAMPLE 274 

1-r2-(4-F|MDrO-Phenoxv)-PVridm-3-vl1-3-<2A6-trifiuoro- phenvh-pmpan^^ 
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5 MP. 90-9rC; NMR {CDCI3) d 2.00.2.20 (2 H. m), 2.31 (1 H, d, J = 5 Hz). 2.71- 

2.90 (2 H. m). 4.98-5.08 (1 H, m). 6.56-6.61 (2 H. m). 6.99-7.10 (5 H. m). 7.81 (1 H. dd. J= 1. 
8 Hz), 8.02 (1 H, dd. J= 2. 5 Hz); thermospray MS (m/e) 378 (M*+1), 

EXAMPLE 275 

1-r2-f4-Ruoro-phenoxy)-p yridm-3-vn-3-phenvl-DrQpan-1.ol 

10 NMR (CDCI3) d 2.10-2.25 (2 H. m). 2.20 (1 H, br s), 2.72-2.92 (2 H, m), 5.01-5.09 

(1 H, m), 6.99-7.30 (10 H, m), 7.79 (1 H, 66, J = 1, 7 Hz). 8.03 (1 H. dd, J = 2. 5 Hz); AMPI MS 
(m/e)324{M*+i). 

EXAMPLE 276 
3-Phenvl-1-r2-(pvridin-3.vlQxv\>pVridm-3 -vl1-propan-1.ol 

15 'H NMR (CDCI3) d 2.08-2.23 (2 H, m). 2.60 (1 H, br s). 2.73-2.89 (2 H, m). 5.07-5.12 

(1 H. m). 7.04-7.48 (8 H. m). 7.86-7.89 (1 H. m), 8.01 (1 H. dd, J = 2. 5 Hz), 8.40^.43 (2 H. 
m); AMPI MS (m/e) 307 (M*+1). 

EXAMPLE 277 

rB-^f4-Ftuorophenoxv).3-r3-r4.methoxyp henvlM-propenvn-pvridme 
20 A mixture of 0.97 g (2.7 mmol) 2-(4-Fluorophenoxy)-a-I2K4-methoxyphenyl)ethyO-3- 

pyridinemethanol, 0.93 g (3.9 mmol) of Burgess Reagent, and 20 ml of benzene was heated 
to reflux for 4 h. The cooled mixture was partitioned between 300 ml of EtOAc and 100 mL of 
saturated aqueous sodium hydrogencarbonate solution, and the separated organic layer was 
washed with 100 ml of brine, dried (Na2S04), and evaporated to 1.10 g of an oil. Purificaiton 
25 by flash chromatography using 15% EtOAc-hexane as eluant gave 0.39 g (42% yield) of the 
title compound as an oil. ^H NMR (CDCy d 3.60 (2 H, d, J = 7 Hz), 3.82 (3 H, s). 6.48 (1 H. 
dt, J = 7, 16 Hz). 6.78 (1 H. d. J = 16 Hz). 6.86-7.18 (9 H. m). 7.79 (1 H. dd. J = 2. 8 Hz). 7.99 
(1 H. dd.J = 2,5Hz). 

Example 278 was prepared according to the procedure of Example 277 substituting 
30 the con^ponding alcohol for 2-{4-Fluorophenoxy)-a42-(4-methoxyphenyl)ethyl)-3- 
pyridinemethanol. 

EXAMPLE 278 

ra-2.f4-Ftuorophenoxy) -3-r3-Dhenyl-1-DroDenvq>pyridine 
'H NMR (CDCI3) d 3.62 (2 H. d, J = 7 Hz). 6.51 (1 H. dt. J = 7. 16 Hz). 6.81 (1 H. d. J 
35 = 16 Hz). 6.83-7.35 (10 H, m), 7.78 (1 H. dd. J = 2, 8 Hz). 8.00 (1 H, dd, J = 2. 5 Hz); AMPI 
MS (m/e) 306 (M*+1). 

EXAMPLE 279 

sv/?.3-f1.2-Dihvdroxv-3-f4-methoxyphe nvhpropvn-2-<4-fluoroDhcnoxv^-pyridine 

To a mbrture of 161 mg (1.19 mmol) of W-methylmorpholine-A/-oxide hydrate, 0.175 g 
40 (0.0175 mmol) of a 2.5% solution of OSO4 in /-butanol. 0.6 mL of acetone, and 0.4 mL of water 
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5 was added 200 mg (0.596 mg) rE>2-(4-Fluorophenoxy)-3-[3-phenyi-1.propenyl].pyridine 
dissolved in 2 mL of acetone and 0.5 mL of water. The mixture was stin-ed for 16 h at rt, at 
which time 5 g of solid sodium sulfite was added. The suspension was stIn-ed for 5 min, and 
the solids were removed by filtration rinsing with 100 mL of acetone. The filtrate was 
concentrated, and the residue was partitioned between 100 mL of EtOAc and 50 mL of brine. 

10 The organic layer was separated, combined with a 100 mL EtOAc backwash of the aqueous 
layer, dried (Na2S04). and evaporated to 195 mg of a solid. Recrystallization from toluene 
gave 140 mg (64% yield) of the title compound as a white solid, mp 125-126'C. NMR 
(CDCI3) d 2.13 (1 H. d. J = 4 Hz), 2.87 (2 H, d. J = 6 Hz), 2.94 (1 H. d. J = 6 Hz). 3.78 (3 H. s). 
4.05-4.14 (1 H, m). 5.02 (1 H. t. = 5 Hz). 6.80-7.16 (9 H, m). 7.89 (1 H. dd. J = 2. 7 Hz). 8.08 

15 (1 H.dd, J = 2.4Hz). 

Example 280 was prepared according to the procedure of Example 279 substituting 
the corresponding starting nraterial. 

EXAMPLE 280 

syn-3-(1.2» Dihydroxy-3-phenyipropyl)>2-<4-fluorophenoxv)-pyridine 
20 M.P. 125-126X; AnaL Calod for CzoHtsNOaF: C. 70.78 H, 5,35; N, 4.13. Found: C. 

70.68; H. 5.19; N. 4.24. 

3-r(Benzvloxv)methvn-244>fluoroDhenQxvWpvridinfl 

To a suspension of 122 mg (2.53 mmol) of 50% sodium hydride dispersion in mineral 
25 oil in 10 mL of dimethylfomiamide was added 500 mg (2.30 mnrol) 2-(4-Fluorophenoxy)-3- 
pyridinemethanol followed by 0.343 mL (396 mg. 2.53 mmol) of 4-methoxybenzyl chloride 
and 420 mg (2.53 mmol) of Kl. After stimng 1 h at rt the mixture was partitioned between 100 
mL of water and 100 mL of EtOAc. The separated organic layer was washed with brine, dried 
(Na2S04), and evaporated to 949 mg of a yellow oil. Purification by flash chromatography 
30 using a 20% EtOAc-hexane eluant gave 552 mg of a coloriess oil which solidified on standing. 
Trituration in hexane afforded 464 mg (59% yield) of the title compound as a white solid, mp 
49-50X. AnaL Calcd for C20H1BNO3F: C. 70.78 H. 5.35; N. 4.13. Found: C, 70.79; H, 5.09; 
N. 4.03. 

EXAMPLg282 

35 1>r2-(4-FluoroDhenoxv^-3-wridinyn-3-(4-methQigyp henyl)prQpane 

To a solution of 60 mg (0.18 mmol) (E;-2-(4-Fluorophenoxy)-3-[3-(4-methoxyphenyl)- 
1-propenyl]-pyridine in 50 mL of ethanol was added 50 mg of 10%Pd/C. and the nrMXture was 
hydrogenated at 45 psi on a Parr Shaker Apparatus for 2h. The catalyst was removed by 
filtration, and the filtrate was concentrated to afford 50 mg (83% yield) of the title compound as 

40 a colorless oil. 'H NMR (CDCI3) d 1.92-2.06 (2 H, m), 2.67 (2 H. t, J = 8 Hz). 2.75 (2 H. t. J = 
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5 8 Hz). 3.80 (3 H. s), 6.82-7.14 (9 H. m). 7.52 (1 H. dd. J = 2. 7 Hz). 7.99 (1 H. dd, J = 2. 5 Hz); 
thermospray MS : m/e 338 (M* + 1). 

N-(2-Chloro-ben2v»-2-r3-methoxv-phen oxv^-nicottnamidft 

To a solution of 2-(3-methoxy-phenoxy)-nicotinic acid (0.300 grams, 1224 mmole) 2- 
10 Chloro-benzylamine (0.166 grams, 1160 mmole). and 1-hydroxybenzotriazole hydrate (0.173 
grams. 1283 mmole) In dry dimethylfonmamlde (30 ml) was added 1-(3-dlmethylamino)- 
propyl)-3-ethylcart)Odl!mide hydrochloride (0.269 grams, 1399 mmole) and stirred over night. 
The mixture was diluted with 200 ml water and extracted with ethyl acetate. The combined 
extracts were washed with water and brine, dried over MgS04. filtered and concentrated to 
15 give an oil that was purified by chromatography on silica eluting with 30% ethyl acetate/ 
hexane to give an oil which solidified on standing. (0.300g). M.P. 71-74**C; Anal, calcd. for 
CjoHuNjOaCI: C, 65.13; H. 4.65; N. 7.60. Found: C, 64.94; H, 4.69; N. 7.63 

EXAMPLE 284 

N-f4-(1- Hvdroxv-l4nethvl-ethvn4)enzvn-2-ri-oxo-indan^vloirvUnicotinam 
20 To a solution of 2-{1-Oxo-indan-4-ylmethoxy)-nicotinlc add (0.220 grams, 0.818 

mmole). 2-(4-Aminomethyl-phenyl)-propan-2-oI (0.128 grams. 0.779 mmole). and 1- 
hydroxybenzotriazole hydrate (0.116 grams. 0.857 mmole) in dry dimethylfbrmamide (30 ml) 
was added 1-(3-dimethylamino)-propyl)-3-ethylcarbodiimide hydrochloride (0.1795 grams. 
0.935 mmole) and stin*ed over night. The mixture was diluted with water and extracted with 
25 ethyl acetate. The combined extracts were washed with water and brine, dried over MgS04, 
filter^ and concentrated to give an oil that was purified by chromatography on silica eluting 
with 60% ethyl acetate/ hexane to give a yellow solid. (0.078g). M.P. 145-147*'C; Anal, calcd. 
for (iasHjANA: C. 72.10; H, 5.81; N, 6.73. Found: C, 7179; H. 5.67; N, 6.61 

EXAMPLE 285 

30 N-f4-Acetvl-ben2vn>2-(4-fluoro-Dhenoxv^-nicotinamidft 

A solution of 2-(4-Fluoro-phenoxy)-N-[4-(2-methyK1 ,3]d!oxoIan-2-yI)-benzyI]- 
nicotinamide (1.2 grams, 2.9 mmole) in 2 M hydrochloric acid (3.7 ml, 7.35 mmole) and 
tetrahydrofuran (30 ml) was sti^ed at room temperature for 3 hours. The mixture was diluted 
with 100 ml water and extracted with ethyl acetate. The combined extracts were washed with 
35 IN NaOH. water and brine, dried over MgS04. filtered and concentrated to give a solid which 
was recrystalized from ethyl aceate/ hexane to give a white solid. (0.78 0 g). M.P. 106-108*'C; 
Anal, calcd. for CaiH^NjOaF: C. 69.22; H, 4.70; N. 7.69. Found: C, 68.87; H. 4.70; N. 7.55. 

The compound of Example 286 was prepared according to the procedure of Example 
285 substituting the conresponding ketal for 2-(4.Fluoro-phenoxy)-N-[4-(2.methyl- 
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5 [1.3]dioxolan-2-yl)-benzyI]-nicotlnamide. The duration of reaction was between 1 and 24 
hours. 

EXAMPLE 286 

?-(4-Fiuoro-pheno)cv)>N-(4-oxo-cvclohexvtmethvlUnicntgnamj rtA 
M.P. 157-159°C: MS : m/e 343 (M* + 1). 
10 EXAMPLE 287 

2-(4-FIUDro-phenoxvV-N44-^1-hvdroxv>ethY n-benzvn-nicofm^f tTjria 
To a stirred solution of N-(4-Acetyl-ben2yl)-2-(4-fiuoro-phenoxy)-nicotinamide (0.300 
grams, 0.823 mmole) in methanol (10 ml) and tetrahydrofuran (10 ml) at room temperature 
was added sodium borohydride (.121 grams. 3.993 mmole) and stirred for 1 hour. This mixture 
15 was poured into ice water and extracted with ethyl acetate. The combined organics were 
washed with water and brine, dried over MgS04. filtered and concentrated to give a solid. 
Recrystalization from ethyl acetate/ hexane gave a solid. (0.180 g). MP. 112-114*0; Anal, 
calcd. for C21H17N2O3F: C. 68.84; H. 5.23; N, 7.65, Found: C, 68.58; H, 5.15; N, 7.44. 

The compound of Example 288 was prepared according to the procedure of Example 
20 289 substituting the corresponding ketone for N^4.Acety|.b€nzyl).2-(4-fluoro-phenoxy)- 
nicotinamide. The duration of reaction was between 1 and 24 hours. 

EXAMPLE 288 

244-FIUOrb4>henoxv)4g-^44ivdroity-cyc|ohewimethY n-niCQttnami^ 
M.P. 1 10-1 12*»C; MS : m/e 345 (M* +1). 

2-f3>Carbamovl-Phenoxv)-N-/2-chlore-ben ^n.nicotinamifie 

To a stirred solution of 2-(3-Carbamoy|.phenoxy).N-(2-chloro-benzyl)-nicotinic add 
(0.300 grams, 1.25 mmole), o-chlorobenzyiamine (0.195 grams, 1.375 mmole). and 1- 
hydroxybenzotriazole hydrate (0.203 grams, 1.50 mmole) in dry dimethylformamide (3 ml) was 

30 added 1-(3-dimethylamino)-propyl)-3-ethyIcarbodiimide hydrochloride (0.311 grams, 1.63 
mmole) and stirred over night The mixture poured into 100 ml water and extracted with ethyl 
acetate. The combined extracts were washed with 1 ti NaOH. water and brine, dried over 
Na2S04. filtered and concentrated to give a white solid that was purified by chromatography 
on silica gel eluting with 7% methanol/methylene chloride. Recrystalization from ethyl acetate/ 

35 hexane gave a white solid (0.239 g). M.P. 153-155»C; Anal, calcd. for CjoH^gNaOaCI: C, 
62.91; H. 4.22; N. 11.01. Found: C. 62.92; H, 4.30; N, 11.09. 

EXAMPLE 290 

2-(3-Dimethvlcarbam vl>DhenoxvWJ,fd,(i,hvdroxv>1-mef h vl-ethyiUbAnyyi^ ^ 
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5 To a stirred solution of 2-(3-Dimethylcart)amoyl-phenoxy)-N-{4-(1-hydroxy-1-methyl- 

ethyl)-ben2yl]-nicotinic acid (0.300 grams, 1.05 mmole). 2-(4-Amlnomethyl-phenyl).propan-2- 
ol (0.190 grams, 1.15 mmole), and l-hydroxybenzotriazole hydrate (0.155 grams, 1.16 
mmole) in dry dimethylfbrmamide (5 ml) was added 1-(3-dimethylamino)-propyl)-3. 
ethylcarbodilmide hydrochloride (0.242 grams. 1.26 mmole) and stin^d over night The 
10 mixture poured Into 100 ml water and extracted with ethyl acetate. The combined extracts 
were washed with 1 U NaOH, water and brine, dried over MgSO^. filtered and concentrated to 
give an oil that was purified by chromatography on silica gel eluting with 2.5% 
nriethanol/methylene chloride (0.360 g). NMR (CDCI3) d 1.54 (6 H. s). 3.00 (3 H, s), 3.08 (3 

H, s). 4.66 (2 H, d), 7.20 (3 H. m). 7.29 (4 H. m). 7.43 (2 H. m) 8.08 (1 H, m). 8.18 (1 H, dd). 
1 5 8.63 (1 H. dd); MS : m/e 433 (M*). 

EXAMPLE 291 

N-r441-HvdrDXV-1-methvl^thvn4>enzvn-2-f3- trifluoroacefy^^ 
njcQtipamicje 

To a stirred solution of N-[4-(1-Hydroxy-1-methyl-ethyl)-benzyl]-2-I3-{2.2.2-trifluoro-1- 
20 hydroxy-ethyl>.phenoxyl-nicotinamide (0.520 grams. 1.13 mmole). NMO (0.192 grams, 1.7 
mmole) and 4 A molecular sieves (0.5 g) In methylene chloride (15 ml) was added TRAP 
(0.020 grams, 0.06 mmole) and stirred at room temperature for 1 hour. The mixture was 
filtered through celite, washed with methylene chloride. The filtrate was diluted with 150 ml 
methylene chloride, washed with water, dried over MgS04, filtered and concentrated under 
25 reduced pressure to give an oil which was purified by chromatography on silica eluting vwth 
2.5% methanol/ methylene chloride to give a foam (0.506 g). NMR (CDCI3) d 1.54 (6 H, s), 
4.69 (2 H. d). 7.50-7.15 (9 H, m), 8.16 (1 H. m), 8,64 (1 H. m); MS : m/e 458 (M"). 

EXAMPLE 292 

N-r4-(1-Hvdroxv-1-methvl-ethvn-ben2vn-2. p-f2.2.2-trifluQro-1-^ 
30 Dhenoxyl nicotinamide 

To a stirred solution of N-[4-(1-Hydroxy-1-methyl-ethyl)-benzyl]-2-[3-(2,2,24rifluoro-1- 
hydroxy-ethyl)-phenoxy]-nicotinicacid (0.400 grams. 1.28 mmole), 2-(4-Aminomethyl-phenyl)- 
propan-2-ol (0.232 grams, 1.40 mmole), and l-hydroxybenzotriazole hydrate (0.189 grams, 

I. 40 mmole) in dry dimethylformamide (5 ml) was added 1-(3-dimethylamino)-propyl)-3- 
35 ethylcartDodiimide hydrochloride (0.294 grams. 1.54 mnrwle) and stirred over night The 

mixture poured into 100 ml vtaier and extracted with ethyl acetate. The combined extracts 
were washed with water and brine, dried over MgSO^, filtered and concentrated to give an oil 
that was purified by chromatography on silica gel eluting with 2.5% methanol/methylene 
chloride (0.550 g). NMR (CDCI3) d 1.54 (6 H. s), 3.53 (1 H, d). 4.66 (2 H. d). 4.92 (1 H, m). 
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5 7.46-7.15 (9 H, m). 8.12 (1 H. m), 8.16 (1 H. dd) 8.62 (1 H, dd). MW 313.25 MS (m/e) 313 

EXAMPLE 293 

2-( Benzof 1 .31dioxol-5-vioxv^4M-r441>hydr oxv-1 -methyl-ethvlKben^q- 
nicotinamide 

10 To a stirred solution 2-(Benzo[1,31dioxol-5-yloxy)-nicotinic acid (0.300 grams, 1.158 

mmole 2-(4-Aminomethyl-phenyl)-propan-2-ol (0.182 grams, 1.103 mmole). and 1- 
hydroxybenzotriazole hydrate (0.163 grams. 1.20 mmole) In dry dimethylformamide (15 ml) 
was added 1-(3-dimethylamlno)-propy!)-3-ethylcartx>dijmide hydrochloride (0.254 grams, 1.32 
mmole) and stin-ed over night. The mixture was diluted with 200 ml water and extracted with 

15 ethyl acetate. The combined organics were washed with water, liJ sodium hydroxide and 
brine, dried over MgS04. filtered and concentrated to give an oil that was purified by 
chromatography on silica eluting with 30% ethyl acetate/ hexane to give an oil. 
Recrystalization from ethyl acetate/ hexane gave a white solid (0.323 g). M.P. 118-120**C; MS 
407 (MV1). 

20 EXAMPLE 294 

2-(3-Qqrbamovl-Phenoxv>-N-r4-(1-hvdroxv-1-methy i-ethvlWbenzvn-nlcotinamide 
To a stirred solution of 2-(3-Carbamoyl-phenoxy)-N-[4-(1-hydroxy-1-methyl-ethyl)- 
benzylj-nlcotinic add (0.400 grams. 1.549 mmole). 2-(4.Aminomethyl-phenyl)-propan-2-ol 
(0.243 grams, 1.475 mmole). and 1 -hydroxy benzotriazole hydrate (0.219 grams, 1.623 
25 mmole) in dry dimethyHbrmamide (15 ml) was added 1-(3-dlmethylamino)-propyl)-3- 
ethylcarbodiimide hydrochloride (0.3401 grams. 1.77 mmole) and stirred over night The 
mixture poured into water and extracted with ethyl acetate. The combined extracts were 
washed with 1 M NaOH, water and brine, dried over Na2S04, filtered and concentrated to give 
an oil that was purified by chromatography on silica gel eluting with 7% methanol/methylene 
30 chloride (0.250 g). M.P. 145-147°C; MS (m/e) 387 (M*-18). 

The compound of Example 295 was prepared according to the procedure of Example 
294 substituting the corresponding amine for 2-(4-Aminomethyl-phenyl)-propan-2-ol. The 
duration of reaction was between 1 and 24 hours. 

EXAMPLE 295 

35 4^ff2-(3-Carbanriovl-DhenQXvVwridlne-3-carbonvn^ minoVraethyl)- 
cvclohexaneearhQ xylic acid ethyl ester 

M.P.160-162°C; MS (m/e) 426 (M*+1). 

EXAMPLE 296 

2-l3-Acetvl-phenoxvWN-(4-sulfamQYl,h ftCTH-nlcotinamlde 
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5 A solution of 4-Aminomethy^benzenesulfonamicle (0.248 grams, 1.11 mmole), 2-{3- 

Acetyl-phenoxy)-nicotinic acid (0.300 grams, 1.167 mmole). 1-hydroxybenzotriazole hydrate 
(0.165 grams, 1.22 mmole) and 1-(3-dimethylamino)-propyl)-3-ethyIcarbodiimide 
hydrochloride (0.256 grams. 1.33 mmole) in dimethylfomnamide (15 ml) was stirred for 10 
minutes. To the stimng solution was added triethyl amine (0.280 grams. 2.78 mmole) and 
10 stin^d over night at room temperature. The mixture was diluted with ethyl acetate and 
washed with water and brine, dried over MgS04, filtered and concentrated to give a solid. 
Recrystalization from ethyl acetate/ hexane gave a solid. (0.280g); M.P.162-164X; MS (m/e) 
425 (M*). 

EXAMPLE 297 

15 2^4^FlMoroH)henoxv>-N-r4.^14ivdroxv-1-methvl-ethvh-^^^ 
nicotinamide 

A solution of 2-(4-Aminomethyl-cyclohex-3-enyl)-propan-2-ol (0.360 grams, 2.127 
mmole), 2-diethylaminoethyl chloride hydrochloride (0.530 grams, 2.765 mmole), 2-(4-Fluoro- 
phenoxy)-nicotinic acid (0.645 grams, 2.765 mmole), 1-hydroxybenzotriazole hydrate (0.374 
20 grams, 2.765 mmole) and triethyl amine (0.430 grams, 4.254 mmole) in methylene chloride 
(40 ml) was added and stirred over night The mixture was concentrated and partitioned 
between ethyl acetate and 1 H HCI. The organic extracts were washed with saturated sodium 
hydrogencarbonate and brine, dried over MgS04, filtered and concentrated to give an oil 
which was purified by chromatography on silica eluting with 50 % ethyl acetate/ hexane to 
25 100% ethyl acetate to give a yellow oil (0.080 g); M.W. 384.455 ; MS 385 (M*+1). 

Compounds in Examples 298-317 were synthesized in a manner analogous to that in 
Example 183 using the indicated carboxylic acid and amine. 

Example 298 

N-f4-^1-Hvdroxv-1-methvl-ethvl-WbflnzvlU243-oxo-mdan-S-vl oxvWnte^^^ 

30 Prepared from 2-(3-Oxo-indan-5-yloxy)-nicotinic acid and 2-(4-aminomethyl-phenyl)- 

propan-2.ol. MS (m/e): 435 (M^+NHa). 417 (M*+1), 400 (100). NMR (CDCI3): 8.62 (dd, J=2,8 
Hz. 1H). 8.15 (dd. J=2.5 Hz. 1H). 8.07 (m. 1H), 7.32 (m. 8H). 4.67 (d. J=6 Hz, 2H), 3.13 (t, J=6 
Hz. 2H), 2.72 (dt, J=2,4 Hz, 2H), 1.53 (s. 6H). 

Example 299 

35 N-(4-n4<vdroxv-1-methvl-ethvM4ien2yl V.2424netiiyl-benzothia2ol-S^^^ 
nicotinamide. 

Prepared from 2-(2-Methyl-benzothiazol-6-yloxy)-nicotinic acid and 2-(4-amino- 
methyl-phenyl)-propan-2-ol. mp 124-6°C. 

Anai Calcd. for C24H23N3SO3: C. 66.49; H. 5.35. N; 9.69. Found: C. 66.34; H. 5.38; N. 

40 9.57. 
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Example 300 

N.{4-f14lYf<rPXY-1-methvl-ethvM.hen«IU242^pHi y |4.enTnfhb.^nU^.Y |«^^^ 
njcotinamide. 

Prepared from 2-(2-Methyl-benzothia2ol-6-yloxy)-nicotinic acid and 2-(4-amino- 
methyl-phenyl)-propan-2-ol. mp ISI-a'C. 

10 Anal. Calcd. for C24H23N3SO3: C; 66.49. H; 5.35, N; 9.69. Found: C; 66.43. H; 5.42. N; 

9.72. 

Example 301 

^-fpenzpthia^Qt.6.v>oxvW44-(1-hvdroxv-1.methyl.e*hyi)J ^ n2vlUnicotinamMA 
Prepared from 2-(Ben20thia2ol-6-yloxy)-nicotinlc add and 2-(4-aminomethyl-phenyl)- 
15 propan-2-ol. mp195-7''C. 

Anal. Calcd. for C23H21N3SO3: C; 65.85, H; 5.05. N; 10.02. Found: C; 68.74, H; 5.49. 

N:9.96. 

Example 302 

2-(BengOOXazo>-6-vloxv>-N./4-M-hvc l roxv-1-methvl-ethyl)-benzvl>-nicotinamide. 
20 Prepared from 2-(Benzooxa2ol-6-yloxy)-nicotinic acid and 2-(4^minomethyl-phenyl)- 

propan-2-ol. mp 92-4'C. 

Anal. Calcd. for C23H2,N304: C; 68.47, H; 5.25. N:10.42. Found: C; 68.47. H; 5.32; N. 

10.42. 

Example 303 

25 2-f3-Acetyl-4-chiorD-Dhenoxvl-N.f4.M-hyri rDxv-1^ethvl^vnAengyl). 
nicotinamide. 

Prepared from 2-(3-Acetyl-4-chloro-phenoxy)-nicotinic acid and 2-(4-aminomethyl- 
ptienyl)-propan-2-ol. IVIS (m/e): 456/458 (M^+NH,, ICQ). NMR (CDCI3): 8.64 (dd. J=2.8 Hz, 
1H). 8.18 (dd, J=2.5 Hz. 1H). 7.95 (m. 1H). 7.46 (m, 3H), 7.31 (m, 3H). 7.19 (m. 2H). 4.68 (d, 
30 J=6 Hz. 2H). 2.66 (s, 3H), 1 .56 (s. 6H). 

Example 30A 

N-(4-l1-Hvdlt>XY-1-methvl-ethvh.benzylV2.(3.methvl.benM(ri) i soazol.7.vlaxyV 
nicotinamide. 

Prepared from 2-{3-Metliyl-benzo-(d)isoxazol-7-y!oxy)-nicotinic acid and 2-{4- 
35 aminomethyl-phenyl)-propan-2-ol. mp 194-6''C. 

Anal. Calcd. for C24H23N3O4: C; 69.05. H; 5.55, N; 10.07. Found: C; 68.70. H; 5.64, N; 

9.81. 
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5 Example 305 

243-Acetvl-5<hloro-phenoxv>-N-f4-<1>Hy droxv-1-methYi-ethvn-^ 
nicotinamide. 

Prepared from 2-(3-Acetyl-5-chloro-phenoxy)-nicotinic add and 2-(4-amino-methyl- 
phenyl)-propan-2-o!. mp 110-2*'C. 
10 Anal. Calcd. for C24H23N2O4CI: C; 65.68; H, 5.28; N, 6.38. Found: C, 65.69; H. 5.35; N. 

6.35. 

Example 306 

(SW-2-(3-Acetv[-PhenoxvWN.^4-/1-hydro xv-ethvn.ben2yn-nicotinamide. 
Prepared from 2-{3^cetyl-phenoxy)-nicotinic acid and (SH-)-1-(4-Amlnomethyl- 
15 cyclohexyO-ethanol. mp 102-4**C. oq {CHCI3) -13.8^ 

AnaL Calcd. for C23H22N2O4: C. 70.75; H. 5.68; N, 7.17. Found: C. 70.48; H. 5.70; N. 

7.12. 

Example 307 

(RH+)-2-f3-Acetvl-phenoxvWN-f4-f1-hvd roxv-ethvlWbenzvh-nicotinamide. 
20 Prepared from 2-{3-Acetyl-phenoxy)-nicotinic acid and (R)-(+)-1-(4-Aminomethyl- 

cyclohexyO-ethanol. mp 104-6°C. oo (CHCI3) + 14.0° 

Anat. Calcd. for C23H22N2O4: C. 70.75; H, 5.68; N. 7.17. Found: C. 70.30; H. 5.71; N, 

7.10. 

Example 308 

25 2-f3-Acetvl-S-chloro-phenoxYVN-ffrans^1-hvdrQXY-1- methyl-ethyi)- 
cvciohexvlmethyiy nicotinamide. 

Prepared from 2-(3-Acetyl-5-chloro-phenoxy)-nicotinic acid and fra/?s-2-(Amino- 
methyl-cyclohexyl)-propan-2-ol. mp 1 33-5**C. 

Ana/ Calcd. for C24H29N204Cr. C, 64.78; H, 6.57; N. 6.30. Found: C. 64.75; H. 6.57; N. 

30 6.17. 

Example 309 

2-(3-Acetvl-4-ch1oro-phenoxvWN-llfans.441-hvdroxv.1-m ethvl^hyn- 
cvclohexylmethvh-nicotinamide. 

Prepared from 2-(3-Acetyl-4-chloro-phenoxy)-nicotinic acid and (rans-2-(Amino- 
35 methy l-cyclohexyI)-propan-2-ol. mp 1 06-8**C. 

Ana/ Calcd. for C24H29N2O4CI: C. 64.78; H, 6.57; N. 6.30. Found: C. 64.66; H. 6.58; N, 

6.11. 
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Example 310 

(RH-)-?-f3-ACgtyl-PhenQXV)-N^transwU1.Jivdro»y^h y |^^yelflhi>^iT^ ftthY|)- 
nicotinamide. 

Prepared from 2-(3-Acetyl-phenoxy)-nicotinic add and (RH-)-<rans-1-{4-Aniino- 
methyl-cyclohexyl)-ethanol. mp lOI-S^C. oo (CHCy - 1.5° 
10 Example 311 

($)-(*V-^-(?-AcetVl-PhenoxvWN.^fta»s^1-liyH r oxv.ethvh^rloh6xvlmethvl)- 
nieotinamide. 

Prepared from 2-(3-Acetyl-phenoxy)-nicotinic acid and (SH+Hrans-1-(4- 

Aminomethyl-cyclohexyO-ethanol. mp 103-5°C. 0© (CHCW + 1.5° 

15 Example 312 

2-t3.AcetYl-Phenoxv>-N-<2-fluoro-441.hyd roxv.1-methyl.ethvll.beiwyiV 
nicotinamide. 

Prepared from 2-(3-Acetyl-phenoxy)-nicotinic acid and 2-{4-Aminomethyl-3-fluoro- 
phenyl)-propan-2-ol. mp 68-70°C. 

20 Anal. Calcd. for C24H23N2O4F: C. 68.24; H. 5.49; N. 6.63. Found: C. 67.17, H; 5.93; N. 

5.97. 

Example 313 

2-^?^<?etY>^hlPr0H>hen0XV>-N-f2-chloro-441-hvdmxY.1^pH.Yl.^Yh V 
benzv».nleotinamirie. 

25 Prepared from 2-(3-Acetyl-5-cliloro-phenoxy)-nicotinic acid and 2-<4-Amino-methyl-3- 

ciiloro-phenyl)-propan-2-ol. mp 58-60°C. 

Anal. Calcd. for C24H22N2O4CI2: C. 60.90; H. 4.68; N. 5.92. Found: C. 60.73; H. 4.79; 

N. 5.78. 

Example 314 

30 2-(3-AcetVl-4-chloroH)henoxvWN.f2^hlor>v 4 -l1-hvdrQxv.-|^n6tiivi.eHiYl.). 
benzwh-nieotinamiriP 

Prepared fiom 2-(3-Acetyl-4-chtoroishenoxy)-nicotinic acid and 2-(4-Aminomethyl-3- 
chioro-phenylH5ropan-2-ol. MS (m/e): 490/492 (WT+NHj, 100). NMR (CDCI3): 8.60 (dd. J=2.8 
Hz, 1H), 8.31 (m, 1H), 8.17 (dd, J=2.5 Hz, 1H), 7.46 (m. 3H), 7.33 (m. 2H), 7.20 (m, 2H), 4.73 
35 (d, J=6 Hz, 2H), 2.67 (s, 3H), 1.54 (s, 6H). 
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5 Example 315 

N^4-(1-Hvdroxv-l4iiethvl-ethvn-cvcloheityimi>thYn,2^^^ 
isoxazol-5-vloxY^>nieQfinamidfl 

Prepared from 2-(3-Methyl-ben20-(d)isoxazol-5-yloxy)-nicotinic acid and frans-2- 
(Aminomethy!-cyclohexyl)-propan-2-ol. mp 135-7**C. 
10 Anal. Calcd. for C24H29N3O4: C. 68.07; H. 6.90; N. 9.92. Found: C. 68.07; H, 7.04; N. 

9.64. 

ExafnDlft316 

N^4-(1-HYtfr^XY-1-methYl-ethvl)-benzvi>-2-(3-methvi-benTQrdu^^^ 
nicotinanfiide. 

15 Prepared from 2-(3-Methyl-benzo-(d)isoxazol-5-yloxy)-nicotinlc add and 2-(4- 

aminomethyl-phenyl)-propan-2-ol. mp 128-30°C. MS (m/e): 418 (M*+1). 

Example 317 

N-(4-(1>Hvdroxv-1-methvl-ethvn-cvclohex vlmethvlU2-(3>methvl-ben?o(dV 
isoxazoi-7-vloxYVnicotinamide. 

20 Prepared from 2-(3-IVIethyl-benzo-{d)isoxa2ol-7-yloxy)-nicotinic acid and /rans-2- 

(Aminomethyl-cyciohexyl)-propan-2-ol. mp 170-2®C. 

Anal, Calcd. for C24H29N3O4: C, 68.07; H, 6.90; N, 9.92. Found: C, 68.04; H. 6.89; N. 

9.80. 

Example 318 

25 N"f4-(1-Hvdroxv-1-methvl-ethvh-cvclohex vlmethyl1-2-<3-nltro-phenQxy)- 
nicotipqmlde 

A solution of 2-(3-nitro-phenoxy)-nicotinic acid (86.9 mg, 0.33 mmol). trans-2-{4- 
Aminomethyl-cyclohexyl)-propan-2-ol (57.2 mg, 0.33 mnrK)l). benzotriazoH-yloxy- 
tris(dlmethy!amlno)phosphonium hexafluorophosphate (148 mg, 0.33 mmol). and 

30 diisopropylethyl amine (0.29 mL, 1.67 mmol) in 10 mL of dry DMF was stin-ed overnight. The 
solution was then diluted with ethyl acetate and washed with water. 5% citric acid, saturated 
sodium bicarbonate, and brine, dried over magnesium sulfate and concentrated to an oil. 
Purified through a pad of silica eluted with ethyl acetate to give a clear oil (120mg.) ^HNMR 
(CDCI3) 6 1.04 (4H. dd), 1.14 (6H. s). 1.55 (2 s), 1.88 (4. m). 3.37 (2H. t). 7.23 (1H, m). 7.51 

35 (1H. d). 7.64 (1H. t). 8.07 (1H. t). 8.16 (2H, m), 8.63 (1H. dd); MS: m/e 414 (M*+1). 

The compounds for examples 319-328 were synthesized in a manner analagous to 
that in Example 318 using the Indicated carboxyilc acid and amine. 
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^ Example 319 

f4)-^(Benzori,31dioxoi-5-vloxv^>N44>f1-hvd r oxv^thyl)-gy^fohe^ 
nicotinamide 

Prepared from 2-{Ben20[1,3]dioxol-5.yloxy)-nicotinic acid and (+)-trans-1-(4- 
Aminomethyl-cyclohexyl)-ethanol 
10 ^HNMR (CDCI3) 5 0.97 (1,m). 1.10 (3, m). 1.17 (4. m). 1.19 (4,m). 3.23 (1,t). 3.44(2,q), 

6.00(2.8), 6.58 (1. dd), 6.64 (l.s). 6.8 (1. d), 7.10 (1,m). 7.9 (1,m), 8.18 (l.m), 8.53 (1. d); MS: 
m/e399 (M*+1). 

Exampic 320 

H-g-{3>CYqoo^-flMort>-phenoxv)-N-r4-(1-hvdrf)xv-ethvlU cvctohem/impfhyq , 
15 nicotinamide 

Prepared from 2-(3-cyano-4-fiuoro-phenoxy)-nicotinic acid and (-)-tranS"1-(4- 
Aminomethyl-cyclohexyl}-€thanoI. 

MP: 134-135 °C; MS: m/e 398 {M*+1). 

Example 321 

20 (■i-)-?-(3-CYano^f|uoro-phenoxvVN-r4-(1-hvdroxv^thviV c vclohcxvlmethyl] , 
nicotinamide 

Prepared from 2-(3-Cyano-4-fluoro-phenoxy)-nicotinic acid and {+)-trans-1-<4- 
Aminomethyl-cyclohexyl)-ethanol 

MP: 134-135*'C; MS: m/e 398 (M*+1) 
25 Example 322 

?-f3-Qv9nD-4-flUoro-phenoxvl-N-rd41-hydr oxv>1-methyl-AthylV 
cvclohexvimethylj -nicotinamide 

Prepared from 2-(3-Cyano-4-fluoro-phenoxy)-nicotinic acid and 2-trans-(4- 
Aminomethyl-cyclohexyl)-propan-2-ol 
30 MP: 55-88^C; MS: m/e 41 0 (M*+i ) 

Example 32? 

^»^?.3^PI^Vdr0^benZ0^1.4^dl0Xin^6>vtexv>-N 44-r1>hydlT^Yy-1-m^^ 
benzvn-nicotinainiri^ 

Prepared from 2-(2,3-Dlhydro-ben2o[1.4]dioxin-6-yIoxy)-nicotinic acid and 2-(4- 
35 Aminomethyl-phenyl)-propan-2-oI 

MS: m/e 421 (MV1). ^hNMR (CDCI3) 6 1.51 (6H. s). 4.24 (4H. s). 4.66(2H. d), 6.57 
(1H. dd). 6.85 (1h. d), 7.11(1H. dd). 7.28(2H, d), 7.41(2H. d), 8.19(2H, m). 8.61(1H. d) 
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5 Example 324 

W-2-f2.3-Dihvdro4)enzori.41dioxin^vlQxvWN 44-f1-hvdmi^ 
cvclohexvtmethvn-nicotinamide 

Prepared from 2-(2,3-Dlhydro-benzo[1,4Jdioxin-6-yloxy)-nicotinic acid and (+)-trans-1- 
(4-Aminomethyl-cycIohexyl)-ethanol. 
10 MS: m/e 413 (M%1). ^HNMR (CDCy 5 0.98(4H, m),1.1l(3H, m), 1.22(2H, m), 

1 J0{2H, m), 1.84(2H. m), 3.33(2H, m), 3.51(1H. m), 4.25(4H. s). 6,65(1H. m). 6.87(1H, d). 
7.1 1(1 H, m). 7.90(1 H. m), 8.20(1 H, m), 8.60(1 H, d). 

Example 325 

, 2-(2.3-Dihvdro-benzori.41dioxtn-6.vloxyU N44-ri-hvdraxv.i-methyl^th^^ 
15 cyclohexylmethvn-nicotinamide 

Prepared from 2-(2.3-Dlhydro-benzo[1.41dioxln-6-yloxy)-nicotinic acid and 2-trans-(4- 
Aminomethyl-cyclohexyl)-propan-2-ol. 

MS: m/e 427 (M%1), ^HNMR (CDCI3) 6 1,03(4H. m), 1.13(6H, s), 1.85(4H, m). 
3.33(2H. t), 4.26{4H, s). 6.61(1H. d). 6.70(1H. s), 6.88(1H, d), 7.11(1H. dd), 7,90(1H. m), 
20 8.20(1H.dd). 8.58(1 H.dd) 

Example 326 

r-^2-l2.3-Dihvdro-ben2oT1 .41dioxin-e-vloxYV N-r4414ivdrQxy,^thYi). 
cvclohexvlmethvn-nicotmamide 

Prepared from 2-(2,3-Dihydro-benzo[1.41dioxin-6-yloxy)-nicotinic acid and (-)-trans-1- 
25 (4-Aminomethyl-cyciohexyl)-ethanoI. 

MP:57-69°C. MS: m/e 422 (M*+1 ) 

Example 327 

24Benzori.31dioxol-5-vloxvM>i>r2-fluorQ-4414ivdroxv-1-meth yUthvl^^ 

pipQi;jn?itpi(le 

30 Prepared from 2-(Benzo[1.31dioxol-5.yloxy)-nicotinic acid and and 2-(4-Aminomemyl- 

3-fluoro-phenyi)-propan-2-ol. 

MP: 94-95 °C MS: m/e: 425 (M*+1) 

Example 328 

N-r2-Fluoro-4*(1>hvdroxv-1-methvl-cthvlUbenzvn-2-/4-fluor o^he 

35 pjcQiiinamM^ 

Prepared from 2-(4-Fluoro-phenoxy)-nicotinic acid and 2-(4-Aminomethyl-3-fluorx)- 
phenyl)-propan-2-oI. 

MP: 93-94 MS: m/e 399 (M*+1) 
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cmm 



A compound of the formula 



10 



15 



20 



25 



30 














A 




R2 R3 




R4 




^(B)n' 
m 




0 





E(CH2),R5 



or the pharmaceutically acceptable salt thereof, wherein the broken line represents an optional 
double bond; 

misOorl; 

nisOorl; 

o is 0, 1,2, 3 or 4; 

pisOorl; 

qisO, 1,2 or 3; 

risO. 1,2, 3, or 4; 

tisOorl; 

A is oxygen, >NH or sulfur; 
B is oxygen or NH; 

D is oxygen or NR®, wherein is hydrogen or (Ci-C6)alkyl; 
E is CHj. O, NH or S(0)a wherein a is 0, 1 or 2; 

R^ is hydrogen. {Ci-C6)alkyl. (C3-C7)cycloalkyl, (C3-C7)cycloalkenyl, (CrCio)aryl. 
bridged(C7-C9)bicycloalkyl or a saturated or unsaturated cyclic or bicydic (C3-C7)heterocyclic 
group; 

wherein said saturated or unsaturated cyclic or bicydic (C3-C7)heterocydic 
group contains from one to four heteroatoms independently selected from the group consisting of 
oxygen, sulfur, nitrogen and NR®. wherein R® is as defined above; 

wherein said R^ cycloalkyi, cycloalkenyl, cycloalicanone, aryl, bicydoalkyi and 
heterocydic groups are optionally substituted by one to three substituents independently 
selected from the substituents consisting of halo, cyano, carboxy. amino, nitro, hydroxy, (Ci- 
C6)alkyl, {Ci-C6)alkoxy. (C3-C7)cydoalkyl. hydroxy(Ci-Ce)alkyl. hydroxy(CrC6)alkylamino. (Cr 
C6)alkoxy. difluoromethyl. trifiuoromethyl. difluoromethoxy. trifluoromethoxy. (Ci-C6)acyl, (Cf 
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5 C6)acylamino, (Ci-Cejacyloxy. (Ci-Cejalkylamino, ({Ci-C6)aIkyl)2amino, (Ci-Ce)alkyl-NH-<C=0)-. 
((Ci-C6)allcyl)2-N-{C=0)-, aminosufibnyl, (C,-C6)alkylaminosulfonyl. or a saturated or unsaturated 
cyclic or blcyclic (C3-C7) heterocycle; 

wherein said saturated or unsaturated cydic or bicyclic (C3- 
C7)heterocycle substituents on said cycloalkyi, cycioalkenyl, aryl, bicydoalkyl and heterocydic 

10 groups contain from one to four heteroatoms independently selected from the group consisting of 
oxygen, sulfur, nitrogen and NR^, wherein R^ is as defined above, and wherein the heterocycles 
are optionally substituted by one to three substituents independently selected from halo, cyano, 
carboxy, amino, nitro. hydroxy, (C,-C6)alkyl, hydroxy{CrC6)alkyl, (Ci-C6)aIkoxy. (Ci-C6)alkylthio. 
difluoromethyl, trifluoromethyl, dlfluoromethoxy, trifluoromethoxy, {Ci-C6)acyl, (C6-Cio)aiyl, (C,- 

15 Csjacylamino. (C,-C6)acyloxy, (Ci-Ce)alkylamino, ((Ci-C6)alkyl)2am'no, (Ci-Cejalkylsulfbnyl. 
aminosulfbnyl, (Ci-Cgjalkylaminosulfbnyl. ((C,-C6)aII<yl)2aminosulfonyl or (C2-C9)heteroaryl: 

wherein said alkyl. alkoxy or cycloalkyi substituents on said R^ 
cycloalkyi, cydoalkenyl, aryl. bicydoalkyl and heterocydic gnDups are optionally further 
independently substituted by one to three sub-substituents independently selected from halo, 

20 cyano, carboxy, amino, nitro. hydroxy, (CrCejalkyl. hydroxy(CrC6)alkyl, (Ci-C6)alkoxy, (d- 
C6)alkylthio. difiuoromethyl, trifluoromethyl. difluoromethoxy, trifluoromethoxy, (C,-C6)acyl, (Cg- 
Cio)aryl, (Ci-C6)acylamino. (Ci-C6)acy!oxy, (Ci-C6)alkylamino, ((CrCejalkyOjamino, (Cr 
C6)alkylsulfonyl, aminosulfbnyl, (Ci-C6)alkylaminosulfonyl, ((CrC6)alkyl)2aminosuHbnyl or (Cj- 
Cgjheteroaryl; 

25 or said R^ cycloalkyi, cydoalkenyl, aryl, bicydoalkyl and heterocydic groups are 

additionally optionally independently substituted with from one to three substituents of the 
fbmiula 

0 

wherein is hydrogen. {Ci-C6)alky!, (Ci-C6)alkoxy. (C3-C7)cydoalkyl. (Cr 
30 C7)cydoalkenyl. (C6-C,o)arylamino. (C6-C,o)aryl, bridged(CrC9)bicydoalkyl or a saturated or 
unsaturated cydic or bicyclic (C3-C7)heterocyde; 

wherein said R^° saturated or unsaturated cydic or bicyclic (C3- 
Crjheterocycle contains from one to four heteroatoms independently selected from the group 
consisting of oxygen, sulfrjr. nitrogen and NR^ wherein R^ is as defined above; 
35 wherein said R^° alkyl, alkoxy. cycloalkyi, cycioalkenyl, aryl, 

bicydoalkyl and heterocyde. groups are optionally substituted by one to three substituents 
Independently selected from halo, cyano. carboxy. amino, nitro, hydroxy. (C,-C6)alkyl (C,- 
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6 C6)aIkoxy, (C3-C7)cycloalkyl. hydroxy(C,-C6)aJkyl. hydroxy(CrC6)alkylamino. (C,-Ce)alkoxy, 
difiuoromethyl. trifiuoromethyl, difluoromethoxy, trifluoromethoxy. (CrC6)acyl, (CrC6)acyiamino, 
(Ci-C6)acyloxy, (Ci-C6)alkylamino. ((Ct.C6)aIkyl)2amino. aminosulfonyl. (d- 
C6)alkylaminosulfonyl, or a saturated or unsaturated cyclic or bicycllc (C3.C7)heterocycle; 

wherein said saturated or unsaturated cyclic or bicyclic (C3-C7) 

10 heterocyde contains fronn one to four heteroatoms independently selected from oxygen, sulfur, 
nitrogen and NR^. wherein R® is as defined above; wherein the heterocyde is optionally 
substituted by from one to three subsBtuents independently selected from halo, cyano, cartDoxy, 
amino, nitro. hydroxy. {CrC6)alkyl. hydroxy(C,-C6)alkyl. (CrC6)alkoxy. (C,.C6)alkylthio. 
difiuoromethyl, trifiuoromethyl. difluoromethoxy. trifluoromethoxy. (Ci-C6)acyl. (C6-Cto)aiyl. (Ct- 

15 C6)acylamino. (Ci-C6)acybxy. (CrC6)alkylamino. ((CrC6)alkyl)2amino. {Ci-C6)alkyteul1bnyl, 
aminosulfbnyl. (Ci-C6)alkylamlnosulfonyl, ((C,-C6)alkyl)2amlnosulfonyl or (C2-C9)heteroaryl; 

wherein the alkyi, alkoxy or cycloalkyi substituents on said R^° 
alkyl. alkoxy. cydoalkyi, cycloalkenyl, aryl. bicycloalkyi and heterocyclic groups are optionally 
substituted by one to three substituents independently selected from halo, cyano, carboxy, 

20 amino, nitro. hydroxy. (CrCe)alkyl. hydroxy(CrC6)alkyl, {CrC6)alkoxy. (C,-Cs)alkylthio. 
difiuoromethyl. trifiuoromethyl. difluoromethoxy, trifluoromethoxy, (Ct-C6)acyl, (C6-C,o)aryl, (Ci- 
C6)acylamino, (Ci<:6)acyloxy, (CrC6)alkylamino. ((Ci<:6)alkyl)2amino. (Ci-C6)alkylsulfbnyl. 
aminosuHbnyl, (Ci-C6)alkyIaminosulfbnyl, ((Ci-C6)alkyl)2aminosullbnyl or (C2-C9)heteroaryl; 
or R^ is a group of the formula 

25 




wherein u is 0 or 1; and 

G. J, K and L are each independently oxygen, sulfur, nitrogen, NR^ wherein R® is as 
defined above, carbonyl or CHR^®; wherein the dashed lines represent optional double bonds 

30 and where it is understood that when a double bond exists between G and J, J and K or K and L 
that R^ is absent, >CHR^® is >CR^® and G. J, K or L cannot be carbonyl; wherein R^^ is hydrogen, 
halo, cyano, carboxy, amino, nitro. hydroxy. (Ci-C6)alkyl (Ci-C6)aIkoxy. (C3-G7)cyctoalkyl, 
hydroxy(CrC6)alkyl, hydroxy(C,-C6)alkylamino. (Ci.C6)alkoxy. difiuoromethyl. trifiuoromethyl. 
difluoromethoxy. trifluoromethoxy. (C,-C6)acy!. (Ci-C6)acylamino. (Ci-C6)acyloxy, (C,- 

35 C6)a!kylamino. ((CrCejalkyOjamino. aminosulfbnyl. (CrC6)alkylaminosulfbnyl. or a saturated or 
unsaturated cydic or bicyclic (C3-C7) heterocyde containing one to four heteroatoms 
Independently selected from the group consisting of oxygen, sulfur, nitrogen and NR^ wherein 
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5 is as defined above, wherein said heterocycle is optionally substituted by one to three 
substituents independently selected from halo, cyano, carboxy, aniino. nitro, hydroxy, (Cr 
C6)alkyl. hydroxy(Ci-C6)alkyl, (CrC6)alkoxy. (CrCejalkylthio. difiuoromethyl, trifluoromethyl. 
difluoromethoxy. trifluoromethoxy. (CrC6)acy!. {C6-Cio)aryl. (Ci-C6)acylamino. (CrC6)acyloxy. 
(Ci-C6)alkylannino, ((Ci-C6)aIkyl)2amino, (CrC6)alkylsulfonyI. aminosulfbnyl. (d- 

1 0 Csjalkylaminosulfbnyl, ((CrC6)alkyl)2aminosulfony I or (Cz-Cgjheteroaryl; 

wherein said R^^ alkyi, alkoxy or cycloalkyi substituents are optionally 
substituted by one to three substituents independently selected from halo, cyano, carboxy, 
amino, nitro, hydroxy, (Ci-CslalkyI, hydroxy{Ci-C6)aIkyl, (Ci-C6)alkoxy. (Ci-Cejalkylthio, 
difiuoromethyl, trifluoromethyl, difluoromethoxy, trifluoromethoxy, (Ci-C6)acyl, (C6-Cto)aryl. (Ci- 

15 Cejacylamino. (CrCs)acyloxy, (CrCejalkylamino, {(Ci-C6)aIkyi)2amino. (Ci-C6)alkylsulfbnyl, 
aminosulfonyl, (CrC6)alkylaminosulfonyl. ((Ci-C6)alkyl)2aminosulfonyl or (C2-C9)heteroaryl; 

wherein each R^, R^ and R^ is independently hydrogen, hydroxy, halo, cyano, carboxy, 
nitro, amino, (CrCejalkylamino. ((Ci-C6)alkyl)2amino, hydroxyamino, (CrC6)alkyl, hydroxy(Cr 
C6)alkyl. or a group of the formula 



20 



/-A 



RIO . 
wherein is as defined above; 

or R^ and R^ can be taken together with the carbon to which they are attached to form 
a carbonyl group or R^ and R^ taken together with the carbon to which they are attached fbnn 

a (C3-C7)cydoalkyl ring; 

25 or when m is 1 , n is 1, o is 1 and p is 0, A and R^ can be taken together to fbrni a group 

of the formula 



4 

-q 



wherein the broken lines represent optional double bonds and q, A, B, r\ R^ and R^ are as 
defined above and when a double bond contains the carbon atom to which R^ is attached then 
30 R^ is absent 

or when m is 1, n is 1, o is 1 and p is 0, A and R^ are taken together and R^ and 
-[R ^1^6" together to fbmn a group of the fbmnula 



wo 98/45268 



PCT/IB98/00315 



-180- 



5 




R is a saturated or unsaturated cyclic or bicyclic (C3^)heterocyc!ic group containing 
one to four heteroatoms independently selected from oxygen, sulfur, nitrogen and NR^ wherein 
R® is as defined above; wherein the heterocyclic group is optionally substituted by one to three 
substitutents independently selected from halo, cyano, carboxy. amino, nrtro, hydroxy, (Cr 

10 C6)alkyl {Ci-C6)alkoxy, (C3^7)cycloalkyL hydroxy(CrC6)alkyl, (Ci-C6)alkoxy. difluoromethyl, 
trifluoromethyl. difluoromethoxy. trifluoromethoxy, (Ci-C6)acyl, (Ct-C6)acylamino, (CrC6)acyloxy, 
(CrC6)a!kylamino, ((Ci-C6)alkyl)2amino. (CrC6)alky|.NH.(C=OK ((Ci-C6)aIkyI)2-N-(C=OK 
aminosulfonyl. (Ci-C6)alkylaminosulfbnyl. or a saturated or unsaturated cyclic or bicyclic (C3- 
C7)heterocyc!e containing one to four heteroatoms independently selected from the group 

1 5 consisting of oxygen, sulfur, nitrogen and NR®, wherein R® is as defined above; 

wherein the heterocyde substituent on said R* saturated or unsaturated cyclic 
or bicyclic (C3-C7)heterocyclic group is optionally substituted by one to three substituents 
independently selected from halo, cyano. carboxy. amino, nitro, hydroxy. {CrC6)alkyl. 
hydroxy(CrC6)alkyl, (CrC6)aIkoxy. {Ci-C6)alkylthio, difluoromethyl. trifluoromethyl, 

20 difluoromethoxy. trifiuoromethoxy. (Ci-C6)acyl. (C6-C,o)aryl, (CrCe)acylamino, (CrC6)acyloxy, 
(CrC6)alkylamino. ((Ci-C6)alkyl)2amino. (Ci-C6)alkylsulfonyl. aminosulfonyl, (C,- 
C6)alkylaminosuIfonyl, ((CrC6)alkyl)2aminosu!fonyl or {C2-C9)heterGaryl; 

wherein the alkyi, alkoxy or cycloalkyi substituents on said R® saturated or 
unsaturated cyclic or bicyclic {C3-C7)heterocyclic group, are optionally substituted by one to three 

25 sub-substituents Independently selected from halo, cyano. carboxy, amino, nitro. hydroxy. (Ct- 
C6)alkyl. hydroxy(CrC6)alkyl. (Ci.C6)aIkoxy, (Ct-C6)alkylthio, difluoromethyl. trifluoromethyl. 
difluoromethoxy. trifiuoromethoxy. (C,-C6)acyl, (C6-Cio)aryl. (C,-C6)acylamino, (C,-C6)acyk)xy. 
(CrC6)alkylamino, {(CrC6)aIkyl)2amino. {Ci-C6)alkylsulfonyl, aminosuHbnyl. (Ci- 
C6)aikylaminosulfonyl, ((Ci-C6)alkyl}2aminosulfbnyl or (C2-C9)h€teroaryl; 

30 or said R* saturated or unsaturated cyclic or bicyclic (C3-C7)heterocyclic group is 

additionally optionally substituted by a group of the fr>miula 



O 




wherein R^° is as defined above; 
or R^ is a group of the formula 
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wherein R", R^^ R^^, R^^ and R^^ are each substltuents Independently selected from 
the group consisitng of hydrogen, halo, cyano, carboxy. amino, nitro. hydroxy. (Ci-C6)alkyl 
(Ci-Ce)alkoxy, (C3-C7)cycloalkyl. hydroxy (Ci-C6)alkyl, (Ci-C6)alkoxy. drfluoromethyl, 
trifluoromethyl. difluoromethoxy, trifluoromethoxy, (CrCejacyl, (CrC6)acylamlno, (CrC6)alkyl- 

10 (C=0)-NH-(C=0)-, (C6-Cio)aryHOO)-NH-(OOK (CrC6)acyloxy, (Ci-C6)alkylamino. ((d- 
C6)alkyl)2amino, {CrC6)alkyl-NH-(C=0K ((Ct-C6)alkyl)2-N-(C=0)-, aminosulfonyl, (C,- 
Cejalkylaminosulfbnyl, ((CrC6)alkyl)2aminosulfonyl, or a saturated or unsaturated cyclic or 
bicycllc (C3-C7)heterocycle containing one to four heteroatoms independently selected from 
oxygen, sulfiir, nitrogen and NR^ wherein R® is as defined above, and wherein said 

15 heterocycle is optionally substituted by one to three substituents Independently selected from 
the group consisting of halo, cyano, carboxy, amino, nitro, hydroxy, (Ci-CcjalkyI, hydroxy(Cr 
C6)alkyl, {C,-C6)alkoxy, (Ci-C6)alkylthio, difluoromethyl, trifluoromethyl, difluoromethoxy, 
trifluoromethoxy. {Ci-Cejacyl, (Cg-Ciojaryl. (CrCelacylamino. (CrCejacyloxy. (d- 
C6)alkylamino, ((Ci-CejalkyOjamino. (Ci-Cejalkylsulfonyl, aminosulfonyl. (Cf 

20 C6)alkylaminosulfbnyl, ((Ci-Ce)alkyl)2aminosulfbnyl or (Cj-Cgjheteroaryl; 

or R^\ R^^ R", R^^ and R" are optionally independently a group of the fbmiula 



wherein R^° is as defined above; 

wherein the alkyl. alkoxy orcycloalkyl groups of saW R^\ R^^ R^^ r" 

25 and R^^ groups are optionally substituted by one to three substituents independently selected 
from halo, cyano, carboxy. amino, nitro. hydroxy. (Ci-C6)alkyl, hydroxy(CrCe)alkyl. (Or 
C6)alkoxy, (CrCe)alkylthlo. difluoromethyl. trifluoromethyl, difluoromethoxy, trifluoromethoxy, 
(Ci-C6)acyl. (C6-Cio)aryl. {C,-C6)acylamino. (Ci-Cejacyloxy, (CrCejalkylamino. ((Cr 
C6)alkyl)2amino. (Ci-C6)alkylsulfonyl, aminosulfonyl. {CrC6)alkylaminosulfonyl. ((Ci- 

30 C6)alkyl)2aminosulfonyl or (Cz-Cgjheteroaryl; 

or R" and R" can be taken together with the carbons to which they are 
attached to fbnm a group of the fomnula 
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5 




wherein u. J. K and L are as defined above; 

R^ and are each independently hydrogen, halo, cyano, cart)oxy. amino, nitro. 
hydroxy, (CrC6)alkyl, hydroxy(CrC6)alkyI. {CrC6)alkoxy. {CrC6)a!kylthio, difluoromethyl. 
trifluoromethyi. difluoromethoxy. trifluoromethoxy, (CrC6)acy!. (C6-Cio)aryl, (CrC6)acylamino. 
10 (CrC6)acyloxy. (C,.C6)alkylannino, ((CrCsjaikyOzamino, (Ci-C6)alkylsulfonyl. aminosulfbnyl, (Cr 
C6)alkylaminosulfonyl, ((CrC9)alkyi)2aminosulfonyl or (C2-C9)heteroaryl; 

or R^ and R® may be taken together with the carbons to which they are attached to fom 
a fused bicyclk: ring of the formula 




li 



15 wherein the dashed lines represent optional double bonds; and M. P, Q and T are 

each independently oxygen, nitrogen or CR^^ wherein R^^ is hydrogen or (CrC6)alkyl; 

with the proviso that when m is 1; n is 1; o is 1; p is 0; q is 0; r is 0; A is oxygen. B is NH; 
R^ and R^ are hydrogen; R^ is phenyl substituted by methyl, methoxy, chloro or fluoro; E is 
oxygen and R^ is phenyl optionally substituted by one or two fiuoro or chloro; then R^ must be at 
20 feast di - substituted by substituents other than nnethyl, methoxy or halo; 

with the proviso that when t is one that the compound of formula I is a zwiterionk: N- 

oxide, 

with the proviso that adjacent positrons defined by G, J. K and L cannot both be defined 
by oxygen; and 

25 with the proviso that when the broken line of fbnnula I represents a double bond, p is 0 

and R^ is absent 

2. A compound according to claim 1 , wherein m is 1; n is 1; o is 1; p is 0; q is 0; r is 
0; A is oxygen or nitrogen; B is NH; R^ is hydrogen or (C,-C6)alkyl; R^ is hydrogen; R' is (Cg- 
Cto)aryl. {C3rC7)cycloalkyl or a saturated or unsaturated cyclic or bicydic (C3-C7) heterocyclic 
30 group containing one to four heteroatoms Independently selected from the group consisting of 
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5 oxygen, sulfur, nitrogen and NR^ wherein is hydrogen or (Ci-CejalkyI, wherein the aryl. 
cycloalkyl and heterocyclic groups are optionally substituted by halo. (C,-C6)alkyl, (CrC6)alkoxy, 
hydroxy(Ci-C6)alkyl. amino. (Ci-C6)alkylamlno. ((Ci-C6)aikyI)2amino or hydroxy(Cr 
C6)alkylamlno; E is oxygen and R^ is a group of the fbnnula 




10 or R^ is a saturated or unsaturated cyclic or bicyclic (C3-C7) heterocyclic group 

containing one to four heteroatoms independently selected from the group consisting of oxygen, 

sulfur, nitrogen and NR^, wherein R^ is hydrogen or (Ci-Cejalkyl. 

3. A compound according to claim 1 , wherein m Is 0; n is 0; 0 is 3; p is 0; q is 0; r is 

0; R^ and R^ are hydrogen; R' is (C6-Cio)aryl optionally substituted by hato. (Ci-Cslalkyl. (Ci- 
15 C6)alkoxy, hydroxyCCrCelalkyI, amino. (C,<:6)alkylamino, ((Ci-C6)alkyl)2amino or hydroxy(Cr 

C6)alicylamino; E is oxygen and R^ Is a group of the fbmnula 




or R* is a saturated or unsaturated, cydic or bicyclic (C3-C7) heterocyclic group 
containing from one to four heteroatoms independently selected from the group consisting of 
20 oxygen, sulfur, nitrogen and NR^, wherein R^ is hydrogen or (CrC6)all<yl. 

4. A compound acconiing to daim 1 , wherein m is 1 ; n is 0; 0 is 2; p is 0; q Is 0; r is 
0; A is oxygen; R^ and R^ are hydrogen; R^ is (C6-Cio)aryl optionally substituted by halo, (Cr 
C6)alkyl, {Ci-C6)aikoxy, hydroxy(Ci-C6)alkyI, amino. (CrC6)alkylamino, ((Ci-C6)2amino or 
hydroxy(C^-Cs)alkylamino; E is oxygen and R^ is a group of the fbmnula 
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5 or is a saturated or unsaturated, cyclic or bicyclic (C3-C7) heteiDcycllc group 

containing from one to four heteroatoms independently selected from the group consisting of 
oxygen, sulfijr, nitrogen and NR^ wherein is hydrogen or (C,-Cs)alkyl. 

5. A compound according to claim 1. wherein m is 0; n is 0; 0 is 1; p is 1; q is 1; r is 
0; R^ and are hydrogen; D is oxygen; R* is hydrogen; R' is (C6-C,o)aryl optionally substituted 
10 by halo. (C,-C6)alkyl. (C,-C6)alkoxy. hydroxy(C,-Cs)alkyl. amino. (CrC6)alkylamino. ((C,- 
Ce)aIkyl)2amino or hydroxy(Ci-C8)allcylamino; E is acygen and R* is a group of the formula 









,R« 


> 






-R" 







or R Is or a saturated or unsaturated, cyclic or bicyclic (C3-C7) heterocyclic group 
containing fronn one to four heteroatoms Independently selected from the group consisting of 
1 5 oxygen, sulfur, nitrogen and NR®, wherein R® Is hydrogen or {Ci-C6)alkyl. 

6. A compound according to claim 1. wherein m is 0; n Is 0; o is 3; p is 0; q is 0; r is 
0; R^ Is hydrogen or hydroxy; R' is hydrogen; is (C6-C,o)aryl optionally substituted by halo. 
(Ci-C6)allcyl, (Ci-C6)alkoxy. hydroxy(Ci-C6)alkyl. amino. (Ci-C6)alkylamino, ((Ci-Ce)alkyl)2amino 
or hydroxy(Ci-C6)alkylaniino; E Is oxygen and R^ is a group of the fonnula 



11 



12 




20 

or R® is a saturated or unsaturated, cyclic or bicyclic (C3-C7)heterocyclic group 
containing from one to four heteroatoms independently selected from the group consisting of 
oxygen, sulfur, nitrogen and NR®, wherein R® is hydrogen or (Ci-C6)alkyl. 

7. A compound according to daim 1 , wherein m is 1 ; n Is 0; o is 1 ; p is 1 ; q is 0; r is 
25 0; A is oxygen; R^ and are hydrogen; D is oxygen; R^ Is (Cg-Ciojaryl optionally substituted by 
halo. (C,-C6)alkyl, (Ci-C6)alkoxy. hydroxy(Ci-C6)alkyl. amino. (CrC6)alkylamino. ((Cr 
C6)alkyl)2amino or hydroxy(Ci-C6)alkylamino; E is oxygen and R^ is a gnjup of the formula 
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or is a saturated or unsaturated, cyclic or bicydic (Cy-Cy) heterocyclic group 
containing frohfi one to four heteroatoms independently selected from the group consisting of 
oxygen, sulfur, nitrogen and NR^ wherein is hydrogen or (Ci-C6)alkyl. 

8, A compound according to claim 1 . wherein m is 1 ; n is 1 ; o is 1 ; p is 0; q is 0; r is 
0; A is oxygen; B is oxygen; R^ and R^ are hydrogen ; R^ is (C6-Cio)aryl optionally substituted by 
halo, (CrC6)alkyl, (CrC6)alkoxy, hydroxy(Ci-C6)aJkyl. amino, (CrCejalkylamlno. ((d- 
C6)alkyl)2amino or hydroxyCCrCejalkylamIno; E is oxygen and R^ is a group of the fonnula 

,12 




or R^ is a saturated or unsaturated, cyclic or bicydic (C3-C7) heterocydic group 
containing from one to four heteroatoms independently selected from the gnDup consisting of 
oxygen, sulfur, nitrogen and NR®, wherein R® is hydrogen or (Ci-C6)alkyl. 

9. A compound according to claim 1, wherein m is 1; n is 1; 0 is 0; p is 1; q is 0; r is 
0; A is oxygen; B is NH; D is NR^ wherein R° is hydrogen or (Ci-C6)alkyl; R^ is (C6-Cio)aryl 
optonally substituted by halo, (Ci-Cyalkyl. (Ci-C6)alkoxy. hydroxy(CrC6)alkyl, amino, (C,- 
C6)alkylamino, ((CrC6)alkyl)2amino or hydroxy(CrC6)alkylamino; E is oxygen and R^ Is a group 
of the fomiula 

*ii 




25 



or R^ is a saturated or unsaturated, cydic or bicydrc (C3-C7) heterocydic group 
containing from one to four heteroatoms independently selected from the group consisting of 
oxygen, sulfur, nitrogen and NR^ wherein P? is hydrogen or (C,-C8)alkyl. 



wo 98/45268 



PCT/IB98/00315 



-186- 



10. A compound according to claim 1 , wherein m is 0; n is 1 ; o is 1 ; p is 0; q is 1 ; r is 
0; B is NH; and are taken together to fomn a carbonyl group; R'' is hydrogen; R^ is (Ce- 
Cio)aryl optionally substituted by halo. (CrC6)alkyl. (Ci-C6)alkoxy, hydroxy(CrC6)alkyl. amino. 
(Ci-C6)alkyiamino. ((Ci-C6)alkyl)2amino or hydroxy(Ci-C6)alkylamino; E is oxygen and R^ is a 
group of the formula 



10 




or R is a saturated or unsaturated, cydic or bicyclic (C3-C7) heterocyclic group 
containing from one to four heteroatoms independently selected from the group consisting of 
oxygen, sulfur, nitrogen and NR®, wherein R® is hydrogen or (Ci-C6)alkyl. 

11. A compound according to claim 1. wherein m is 1; n is 1; o Is 1; p is 0; q is 0; r is 
15 0; A and R^ are taken together to form a group of the formula 




wherein A is nitrogen; B is NH; R^ is (Ci-C6)alkyl or (Ci.Cio)aryl wherein the aryl 
group is optionally substituted by halo. (C,-C6)alkyl. (Ct"C6)alkoxy. hydroxy(Ci-C6)alkyi; amino. 
(Ci-Cs)alkylamino, ((C,.C6)alkyl)2amino or hydroxy(Ci-C6)alkylamino; E is oxygen and R® is a 
20 group of the fonnula 









,R- 


> 


-R" 







or R^ is a saturated or unsaturated cydk: or bicydic (C3-C7) heterocydic group 
containing from one to four heteroatoms independently selected from the group consisting of 
oxygen, sulfur, nitrogen and NR^ wherein R^ is hydrogen or (CrCe)alkyL 
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5 12. A compound aocording to claim 1, wherein m is 0; n is 0; o Is 1; p is 0; q is 2; r is 

0; is hydrogen or hydroxy; is hydroen; R^ is independently hydrogen or hydroxy; R^ is (Cg- 
Cio)aryl optionally substituted by halo. (Ci-C6)alkyl, (Ci-C6)alkoxy. hydroxy(Ci-C6)alkyl, amino. 
(CrC6)alkylamino, ((CrC6)alkyl)2amino or hydroxy(C,-C6)alkylamino; E is oxygen and R® is a 
group of the formula 




or is a saturated or unsaturated cyclic or bicyclic (C3-C7) heterocyclic group 
containing from one to four heteroatoms independently selected from the group consisting of 
oxygen, sulfur, nitrogen and NR^ wherein R^ is hydrogen or (Ci-Ce)alkyl. 

13. A compound according to daim 1, wherein m is 1; n is 1; 0 is 1, 2. 3 or 4; p is 0; 
15 q is 1, 2 or 3; r is 0; A is oxygen; B is oxygen; R^ R', R* and R^ are hydrogen; E is oxygen and 
R^ is a group of the fdnnula 




or R^ is a saturated or unsaturated cyclic or bicyclic (C3-C7)heterocyclic group containing 
from one to four heteroatoms independently selected from the group consisting of oxygen, sulfur, 
20 nitrogen and NR^, wherein R® is hydrogen or (Ci-C6)alkyl. 

14. A compound according to daim 1. wherein m is 1; n is 1; o is 1; p is 0; q is 0; r is 
0; A and R^ are taken together to fbmn a group of the formula 




25 



wherein A is nitrogen; B is oxygen; R^ is {CrCgjalkyl or {C6-Cio)aryl wherein the aryl 
group is optionally substituted by halo. {C^-Ce^lk^l, (Ci-C6)alkoxy. hydroxy(Ci-C6)alky>, amino. 
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(CrC6)alkylamino. ((Ci^6)alkyl)2amlno or hyclroxy(Ci A)alkylamino; E is oxygen and is a 
group of the fomriula 




or is a saturated or unsaturated, cyclic or bicyclic (C3-C7)heterocyclic group 
containing from one to four heteroatoms independently selected from the group consisting of 
1 0 oxygen, sulfur, nitrogen and NR^ wherein R^ is hydrogen or (CrC6)alkyl. 

15. A compound according to claim 1 , wherein m is 1 ; n is 1 ; o is 1 ; p is 0; q is 0; r is 
0; A and R^ are taken together to form a group of the fomiula 




wherein A is oxygen; B is oxygen; R^ is (CrC6)alkyl or (C6-Cio)aryl wherein the aryl 
group is optionally substituted by halo. (CrC6)alkyl. (Ci-C6)aIkoxy. hydroxy(Ci-C6)alkyl, amino. 
(Ci-C6)alkylamino, ((Ci-C6)alkyl)2amino or hydroxy(CrC6)alkylamino; E is oxygen and R^ is a 
group of the formula 

ill 

>12 




or R* is a saturated or unsaturated, cyclic or bicyclic (C3-C7)heterocycIic group 
containing from one to four heteroatoms independently selected from the group consisting of 
oxygen, sulfur, nitrogen and NR^ wherein R® is hydrogen or (Ci-C6)alkyl. 

16. A compound according to daim 1. wherein m is 1; n is 0; o is 0; p is 0; q is 0; r is 
0; A is oxygen; R^ is (C6-Cio)aryl or a saturated or unsaturated, cyclic or bicyclic (CVC7) 
heterocyclic group containing as the heteroatom one to four of the group consisting of oxygen, 
25 sulfur, nitrogen and NR^ wherein R® is a hydrogen or (Ci-CeJalkyI wherein the aryl or heterocyclic 
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5 group is optionally substituted by halo. (Ci-Ce)a!lcyl. (Ci-C6)alkoxy, hydroxyCC^-Celaikyl. amino, 
{Ci-CJallcylamino, ((C,-C6)alkyl)2amino or hydroxy{C,-C6)alkylamino; E is oxygen and is a 
group of the formula 




or is a saturated or unsaturated, cyclic or bicydic (C3-C7)heterDcyclic group 
10 containing from one to four heteroatoms independently selected from the group consisting of 
oxygen, sulfur, nitrogen and NR^, wherein R^ is hydrogen or (Ci-C6)alkyl- 

17. A compound according to claim 1, wherein m is 1; n is 1; o is 0; p is 0; q Is 1; r is 
0; A Is oxygen; B is NH; R^ is hydroxy (C,-C6)alkyl; R^ is (C,-C6)alkyl; E is oxygen and R® is a 
group of the formula 



15 




or R* Is a saturated or unsaturated, cyclic or bicydic (C3-C7)heterocydic group 
containing from one to four heteroatoms independently selected from the group consisting of 
oxygen, sulfur, nitrogen and NR^ wherein R^ is hydrogen or (C,-Ce)alkyl. 

18. A compound according to daim 1 , selected from the group consisting of: 
20 N-(4-(1-Hydroxy-1 -methyl-ethyl)-ben2yl).2-(3-methyl-benzo(d)isoxazol-7-yloxy)- 

nicotinamtde; 

N-<4-(1-Hydroxy-1-nriethyl-ethyl).benzyl)-2-(3K)xo-indan-5-yloxy)^ii^^ 
2-(3-{1-Hydroxyimino-ethylH)henoxy)-N-(4^1-Hydroxy-1-methyl-ethyl)^ 

nicotinamide; 

25 N-(4-(1 -Hydroxy-1 -methy l-ethyl)-benzyl)-2-(4-oxo-chroman-6-yloxy)-nicotinamide; 

it) 2-(3-Acetyl-phenoxy)-N-(1 -hydroxy-indan-5-ylmethyl)-nicotinamide; 
2-(2,3-Dihydro-ben2o(1.4)dioxin-6-yloxy)-N-(4-(1-Hydroxy-1-methyl-ethyI)-benzyl)- 
nicotinamide; 

N-(4-(1.Hydroxy-1-melhyl-ethylH)en2yl).2-(3-(1-methoxyimino-ethyl)i)h 
30 nicotinamide; 
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5 N-{2-Chloro-benzyl)-2-{4-fluoro-phenoxy)-nicotinamide; 

N-(5-Chloro4hiophen.2-ylmethyl)-2-(pyridin-3-yloxy)-nicotinamide; 
2-(4-Fluoro-phenoxy)-N44-(3.hydroxy-a2etidin-.1-yl)-ben2yl].nlcotinamide; 
N-[4-(1-Hydroxy-l-methyl-ethyl)-ben2yl)-2-(3-nitro-phenoxy)-nic»^^ 
2-(4-Fluoro-phenoxy)-N-(2-oxo-2,3.dihydro-1H-indol-5-ylmethyl)^ 
10 N-[2-(3-Acetyl-phenoxy)-pyridin-3-yl]-2-I4-(1-hydroxy-1-me% 
acetamide; 

3H3-[4-(1-Hydroxy.1-me%l-ethyl^benzylcarbamoyl].pyridin-2 acid 
methyl ester; 

2-(4-Fluoro-phenoxy)-N-[4-(1-hydroxy-1-me%l-emyI)-benzyl]-nicotina 

15 2-(4-Fluoro-phenoxy)-N-(1-thiophen-2-yl-ethyl)-nicotinamlde; 

N-[2-Chloro-4-(1.hydroxy-.1-methyl-ethyl)-benzyl].2-(3-cyano-phenoxy)-n^^^ 

2-(3<:yano-4-fluoro-phenoxy)-N-[4-(1-hydroxy-1.methyl-ethyl)-benzyl]-nic»tinam 

N-[2-Chloro-4-{1-hydix)xy-1-methyl-emyl)-benzyl]-2-(3,4-difIuoro-phenoxy^ 
nicotinamide; 

20 N^2-ChlorcM*-(1-hydroxy-lHirtethyl-ethyl^benzylJ-2-(3K;yan^ 
nicotinamide; 

2-(3-AcetyI-phenoxy)-N-t2-chioro^1-hydroxy-1-methyl-ethyl^^^ 

2-(3-AcetyI-phenoxy)-N.[4-(1-hydroxy-1-methyl-ethyl)-cydohexylme 

2-(3.Acetyl-phenoxy)-N-I4-(1.hydroxy-1-methyl-ethyl)-benzyl]-nicoti 

25 2-(3,4.Dlfluoro-phenoxy)-N-[4-(1-hydrDxy.1-methyl-ethyl)-benzyQ-nic^^ 

2-(4-Fluoro^phenoxy)'-N44-{1-hydroxy-1-methy!-€thyl).cycioliexylmethyO-nicotinam 

2-(3-Cyano-phenoxy)-N-{4-<1-hydroxy.1-methyl-ethyl)-cyclohexylmethyl]- 
nicotinamide; 

(+)-2-<Benzo[1,3]dioxol-5-yloxy)-N-[4.(1-hydroxy-ethyi)-<qrdohex^ 
30 nicotinamide; 

(-)-2-(3-Cyano-4-fiuoro-phenoxy)-N-[4-{1.hydroxy-ethyl)- cyclohexylmethyl]- 
nicotinamlde; 

(+)-2-(3-Cyano^fluoro-phenoxy)-N-I4-(1-hydroxy.ethyl).cyclohexylmethyl^ 
nicotinamide; 

35 (+)-2-(2.3-Dlhydro-benzo[1,4]dloxln-6-yloxy)-N-t4-(1-hydrDxy-etliyl)-cyd 
nicotinamide; 

(-)-2-(2,3-Dlhydro-ben20[1,4]dioxln-6-yloxy)-N-[4-(1-hydroxy-ethyl)Ky^^ 
nicotinamide; 

2-(Ben2o[1,3]dioxol-5.yloxy)-N-I4-(1-hydroxy-1-methyl-ethyl)-ben2yl]-nico^^ 
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6 2-(Ben20l1.31dioxol-5-yloxy)-N-I4-(14iydro)<y-1-me%l-emyl)<yclohe^^ 
nicotinamide; 

2-(3-Acetyl-phenoxy).N-{4-(1-hydroxy-etliyl)- cyciohexylmethyO-nicotinamide; and 
2-(3-Cyano-4-fluorD-phenoxy)-N-[2-fluonM-(1-hydroxy-lHfnetliyl-ethyl^^^ 
nicotinamide; 

1 0 N-[4-( 1 -Hydroxy-1 -methyl-ethyl)-ben2y I)-2-(3-met!ioxy-phenoxy )-nlcotinamide; 

2-(3-Cyano-phenoxy)-N-[4-{1-hydroxy-1-methyl-ethyl)-benzyl]-nicotinamide; 
N-[4-(1 -Hydroxy-1.methyl-ethyl)-benzyl]-2-(pyridin-3-ylo)cy)-nicotinamide; and 
2-(3-Acetyl-phenoxy)-N-I4-(1-hydroxy-1-methyl-ethyl).ben2yl]-nicotinamide. 

19. A phamiaceutical composition for the treatment of respiratory, allergic, 
15 rtieumatoid, body weight regulation, inflammatory and central nervous system disorders such as 

asthma, chronic obstructive pulmonary disease, adult respiratory diseases syndrome, shocl<. 
fibrosis, pulmonary hypersensitivity, allergic rhinitis, atopic dennatitis. psoriasis, weight control, 
rheumatoid arthritis, cachexia, Crohn's disease, ulcerative colitis, arthritic conditions and other 
inflammatory diseases, depression, multi-infarct dementia and AIDS in a mammal, Including a 
20 human, comprising an amount of a compound of daim 1 or a phannaceutically acceptable salt 
thereof, effective In such preventions or treatment and a pharmaceutically acceptable carrier. 

20. A method for the treatment of respiratory, allergic, rtieumatoid, body weight 
regulation, inflammatory and central nen/ous system disorders such as asthma, chronic 
obstructive pulmonary disease, adult respiratory diseases syndrome, shod<, fibrosis, pulmonary 

25 hypersensitivity, allergic rtiinitis, atopic dennatitis, psoriasis, weight control, rheumatoid arthritis, 
cachexia. Crohn's disease, ulcerative colitis, arthritic conditions and other inflammatory diseases, 
depression, multi-ln^arct dementia and AIDS in a mammal, including a human, comprising 
administering to said mammal an amount of a compound of daim 1 or a phanmaceutically 
acceptable salt thereof, effective In such treatment 

30 21 . . A pharmaceutical composition for selective inhibition of PDE4 D isozymes which 

regulate the activation and degranulation of human eosinophils useful in the treatment of 
respiratory, allergic, rtieumatoid. body weight regulation, inflammatory and central nen^ous 
system disorders such as asthma, chronic obstructive pulmonary disease, adult respiratory 
diseases syndrome, shock, fibrosis, puhnonaiy hypersensitivity, allergic rhinitis, atopic dennatitis. 

35 psoriasis, weight control, rtieumatoid arthritis, cachexia, Crohn's disease, ulcerative colitis, 
arthritic conditions and other inflammatory diseases, depression, multMnfarct dementia and AIDS 
in a mammal, induding a human, comprising administering to said mammal a PDE4 D isozyme 
inhibiting effective amount of a PDE4 D isozyme inhibiting compound or a pharmaceutically 
acceptable salt thereof, effective in such treatment and a phannaceutically acceptable earner. 
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6 22, k method for selective inhibition of PDE4 D Isozymes which regulate the 

activation and degranulation of human eosinophils useful in the treatment of respiratory, allergic, 
rheumatoid, body weight regulation, Inflammatory and central nervous system disorders such as 
asthma, chronic obstructive pulmonary disease, adult respiratory diseases syndrome, shock, 
fibrosis, pulmonary hypersensitivity, allergic rhinitis, atopic denmatitis, psoriasis, weight control, 
10 rheumatoid arthritis, cachexia, Crohn's disease, ulcerative colitis, arthritic conditions and other 
inflammatory diseases, depression, multi-infarct dementia and AIDS in a mammal, Including a 
human, comprising administering to said mammal a PDE4 D isozyme inhibiting effective 
amount of a PDE4 D isozyme inhibiting compound or a pharmaceutlcally acceptable salt thereof, 
effective In such tieatment 
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